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0-o5b?- J3 SLpJI j^So tjLO^l JMi»- j-o OIJlU 

.L^ls^lpbo 

E. O. WILSON CyJs -5' ^S! 


.j^LpJI 3 OJlpo ^ j^j^l OLlo ^5Juo 

JORGE LUIS BORGES o**^5^ i^J3^ 


















Withe 


















d^goJI Q log"vln 


JyotsXj ObU^I (5JC4) U^ 

Ijli& iJ ^Isj^l J5 JLoyi OI^eIL-aa^ 

.liUS ^ ^ ^.3”'-^! 



















j_LQj dJLujJLijjJI oida djgjjjjLoJI alg-oJI 

j_U 2 j \lg L4JjLf3 ^jj tj-c 


















gg'i^oJI 


15 Al£LoJ 


19 

:ijgill (JjnaJI 


(jjnaJI 

39 

r 

UgjigLLuLoJI 


luJliJI (JjoiJI 

63 

c 

avLo\JI 


:5j|jJI (jjnaJI 

87 

c 

uLLugniJI pjnn 


iUjuldIAJI (JjCLflJI 

111 

U-LOjgjgjiilJI ^ lILi Lpjx) 
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:UJu:iIjuuJI (JjoiJI 


131 

LUg^i jJiijJI 


i^jLuuJI (JjnQJI 

147 

(jcloaJI ^LclluI 


lyjalill (JjoiJI 

171 

, c 

jL:Ljjj\)lg iiMI 


i^juuLLII ijjnQJI 

199 

c 

mLaJI ij6j\)l ovLc 


:jjujLszJI (JjoiJI 

219 

oajoaJI LiAjLi 


:jjuuLC lUiqJI 


245 i^gj^l iggS glgalJlj LoAS lsvMlj Uj-^JI Apg 






























IjJUJLC ulill (JjOiJI 


265 

Ugi^JI ailli 


:jjujLC liJljLII (JjoiJI 

289 

uIdjJL) gjxLioJI cOulJI 

301 

1 £ 

6Ll:JI a\9 clo-^loJI uIjoDI ijo^j 

303 

JL5_uj1)I L^gJ 

309 

jJiQjg jAjjj 

315 

ljIi-olg_^l 

331 

llQlytqlhjJl 


13 

































oLjIjuJI jl JLqj 

jjs IJlJ djOJlIl oJjJi i^Js- 4jli 

.4J-UI lJJ! ;^Lo jj-o L^J (JjJkj:> J5^ 
U-wjI ^ dL-ui^l J5^ Ji-o — ^3^-11 

..uyi d_i..O_tuJ i^Js- SjjJLIl liLLu" 41 SU 3 ( j^l 
^ 3 ^ JLpcJI ^- 6^3 

tjljiliuyi ^Jjzj J^3-1-II IAjIj ^*^3 ^i-tujl 

iJ t^iLis C- 0 I 5 oilj^ls 

Jl 52J3 . Li)j31 i3 j-!l) ^3^ ^ ^^3^3 

L^Ls £(ijau oiljxl CiJoljj jl 
dy-o-) ^Jj jissLiIl Jj C)ilx 

jl j^^ljJsl jiszj ^jj ‘^lij^l j-0 *^^1 
.dLiJl \js>- gJj (jtosLlIl 1 jjb 


i ^ q'I 

II 


ljj& jt 

I I 0 La^J I 1 I 
i^Lius Oljj>-l C>.vji3 ‘J-^ (>« 

«^_y\ 
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UJjJiLjLijJI 


3I 3I j3jj-cuj ^ 2^3 

Lr^jJkj l^ssSJol jJiS id_Lc»Jl ^_75^-^l3 j^ij-dlj 15^1^ cJoJ^c^clIl 

j**j1j^ 3 iofjfviLo CjUI^-cj?- Jlj?- 3J3 c^AJl^td CjL>Loo CjIS (^^JsLLo 350 
j3i JLc>- 3I ^3J^3lslJ diiJjJjl S^LlsUsI ^3^1 tj-o LjI jt 3^^ ^ 

d_Ji?-LuJl ij3 J^^Lo 3 LjLka^l3 jL^^l l3jj-f^ cdUio 

13315 l3l£> UjjI3 cCjLjJlxJI Jw-kaJ d_tL?-ljJl I3IP3J ^ ijL^Usl 1352.*^ 

cj\^ Jl!?- ;J| C)l33L?as \^\s 11333! ;J| 131*^33 UAIC3 . j3j5lxJ3 j3aJ3LL) 

6jCs jj-o SjLiiJl dLL) Oj 15 C-clc>- 6333 iiljj Cjj 15 I435J3 

-L^-cLp l3*3i3 - t53^1-> 3 I 4^jiaj - ^ £C3l33L?Jsl g-o l3^3ljJ ^ 3 ^^ 

^l-ult-ol ^LmijI i Iwl A^C-'t-a) L^ l^'S3-^ |335 a-m) ^ i^J (^l 3\.x^Lt-M)3 

& & c & 

3I cOlj-0 j'li-C' 3I ijvJj-o 3==^ ‘^^'-*-0 ^5-pt-ot Oljl3.*i?ij ^.^1 ^2,3^^ 

C)ljl3.£j>3 cd.LQ.ll5 L^jOJ 5^:£?- I_i£?-Mai3 dJjUil ^^>^3 JaJaS \' 6 jA jJj-UxC' 

i 33 £[,^3^^^ c> 3 jt> Oj 15 cLj 3 15 j-o L^3L (^^1 j^Lu5Jl 

^ ft * ft 

.L^Lft tfULI3 £3-! 15^ 1 ^ LLj 1 tw*j 15 I ^ 1 c1jr\51 (3L^^ 1 

J 3 — ^IjJl QJ3l5Ljb lSLII - L£-3j jLs ci )ji C)L1 j 5 LjI ^3-0 ^3^1 ^^3 

g-«aj 33^3 '331^*11 C)Uj 15 dJa.*u!3j il3jfcL 33^ (J| LL033 £3L?tJl 3^ 

2,^3313 £3J3Lc>J! t3 3^ (J^^3^^3 ‘l-*d3 L^Lo 5 J-e>-! 3J1 2^ 1-03-0 

3^ C-0I5 cjlj^^l 013313^3! gJuI) j! C-<-*-c>-3 .^^^Lo-sJ! JL?c.t*J! 
^o-^-oiiszjo (515 (jo jJ! ^&ji3LQ-tyl (31 Aj 2r* t^JoJ! ^^JL^!3J! ^jo J-oLs^iU dJj^Jjo 

gin-LLo iJ5Lto d-i_Lo^! Cjj-oJLoj! .LojI L^Lo ( 333^5 ^cJ-wxLojLs ct^lSjj^l ^3J3 

ij5 (^ c(^3^1“L^I IiJoiA^ iJou ^ (^ 5J! c^3^1 b)! (j| ti3'o-twJ! (>.3^1 

c 5 Jlc >-!3 SjoJlC- cLijl C-oJlo- c4li£>tJLI! dUj tj3 o^jl Cy^ o^j 

3I-0 L5 c^l^omo SB^picns ^3 .uJLoLmi 3^3^^ i^j3b?JI ^Luo^U 
!jja> ^IjLftl CxAf-Laj Jle>-! 3 jj3 Jlii3>-3 .i33j-wo3 3^ J>-X52-€‘ 3 j 15 ij jL) £d_t«_dj 
tills j-'LJI iJj 23 .‘XszmiUu CiLiL Cog-L^I .4illj3 d-olj 5j-o CLif-Laj ^ 

Qj:^ d-o?J! CjLjISJ! 131^ IJuo-szj JJl 3£>o ^J^3 c^LsJaJ! J3*^'?JLI Juo-ft 

.Biosphere 1^3^! t^SUJ! J.SJi 3 l3:iLl3 t^3i^I J! 53I3 
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•\ l nlQl 

Sjlc>- j^t lSj^ ciiLIi j^*oc- i3 

Oj^Jo 13^3 juJC i3 j-'^l C-cPti) ^LJaJl 

OUl^-cpJl ja 52 J 3 CjIjLjJI joszj Oi-^So .C)Lia.cpJsl stL-cuS^ ^LJsl 
i3 " Ijilj^l qSJ cjjuJojiJI C)jj^Li>3 JLi^l C^.q.L*u3 cJUiij^l 

L^. 4 «_ajl C)Jl:^ 3 - ju^l (J| i)L^l i3 J-*^3 ^J3 ^ OlltL iilJuJl 

.SLpJI J^3 (J^lj^^l C)^Jl52-0 Ca^Z^jIS cJ-^-Ul L^ C^vloti'i 

IA^J SLlPcJI (jl ljj& ^ 

* • ft 

Ijjb i^^oUjI i3 0^L> i 3 d^Lico C)1 jlj?-1 CozS3 

c>jji> ^j-o i«x.o 3 - C-*jlS .SLcpJl ^3-*J i3 ^Ji ^w^3^1 

:L^ ji=>Lp- ^_Q * I i3 Ca 5 zj 33 L^t 4 i^jjJ iiiLd^l d _3 L^ OIJlp-^I 

ciLiJiJuo L^l 3Jwj U-*33 .Big Five ^UasJI iLu-o 3 JL) 




Cjds^ ^ 03 - 1-t-UXXJ M_l^ ^ Uy^..kO '^JJI_> U l.dO-AW_> 

9 

jJiS i^UaszJI i.Mx-o 3 JI ^J| CjJlpJI ljd2i jj J^iUI ^j-o .JjU-o 

vi ti • I -i'Aiiv. A 


i. 

.«jjA;iLAJI j 3 ljJi 3 ^ 1 » _) 


j-Jlff- < 5 j!ilj t3 C)jrC 3 -! ij. 9^1 £«(Ja;^LwJ! j«b!j 3 j^l» i«a 3 tjlj 

j3^^i-tyU,! — y>Lj 3I iJSLto J-w^ iJ5^ .^iLwas 

£^*^Great Auk ^3^1 (American Mastodon (Joj^Sf! 


'^3-^1 ij i^juiL^! £^**^Ammonite ^^05^^13 

jj3^l Q11 ^j L^ 3 Ui 3 (^^1 C)L 93 JL 3 Js! .C)!j3-oLl) jJ! du 3 Ca-oIc*-! (^jJ! d_A«_aj 
OLoIjij^L - ^3 " tj-o *3^^ .iJ. 5 zjiIL C^-aii*-! J 3 

JU-ff-l IcJo dljLtJl ^jLaJ! 3 t3 <^A 3 j^ (^_yiiiszJ! 

djj^! J 3 LUJ 3 .Georges Cuvier duu3^ (^^luJj^J! ^^• 5 LLJra.11 ^LsJ! 

03jl^^l ObLc- Ji bJ33 t3 ^ LjkSJl 




.[jjUj^jfvil] .fiUSLjj jljuiiS jjU>'L:^5 j-iOS ^ jjLb (^) 

.[jUj^jfvil] .ioj 3 j.il Ob^:?'jJI joxj i 3 IjLoI ,j.« JSLiJI OjOiotLo isJLo (^^) 
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UJjjiLjLuJI 


Jlxe>JLI du^jls^l ^^ 3 >cill ^^-03 (jjJo^l JLc*- (3 Sjlj-c>JLI 
(^l^jJLI 5:)jLC?d! gsl^Ja! 6Jjt J! Oj^l Ji^ .Great Barrier Reef 

JlO- 1 L0I3 dibja> C)L?ij) dhrypi Lo| cS^LZiUsI <L 3 \sKj£il\ 

\Sy^ j| .d^Lt^^jL^ol dloj 3 4 i^ljJs 

Lo " 33^^13 £tjl 5 Lo ^^l ^J| iwjLa>jJl (^_;jJl*SL€' olS^ iojjJ 

.CjIjvsiI! oJoi) - ^&-J-tuJ! 

i. i. ^ & 

^^jAL?Jl (jlis 3 3I [Sj^ ^3^ d.<.Lo.c- J^<aq.II Jlj?-1 J3Ll1)3 

.(Lajl Oil liljbs 3 U'J 3 ) 

£d_cfiij j^l jiljJii^l jl 5 li| 

> ** 

^ J^l jl iJliJl OLpOoJI 3 J3Lp-Lai3 cLajl pLojiMJ jrO 

Ijjb ftlj 3 jl ;,J-ol3 .<0-00 ^^jJl ^waP-jJI dUJ 53 cd.o.Lg.li U-P dj^Ul Sjlj^l 
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I 


(jjujiljujJI uol>aji)l 

avjL^lll g ift nJI 

■I ■ ^ 

Atelopus zeteki 

El Valle de 

^15^ i(j>53 ^ Ujj ^ Anton 

oJjis j-L^ .4J-U1 j^-J-o 4 j1j3 JlLo C- 03S0 

05^ LoJuX- (JL-ot iszjjl 

^ 5 -cdlJI C)li JMlIl i)3J LsLo 

.^Jl^I -0 iljjdiL) ix^pij (^^1 

^J^ c 33-^3 

^jjJaill d_oo_LJl OUz-JLlJ 

i^Jisj (jt ^jSL^ Lo ^AiL) 

^ibuaJI J_JU-1I ^bzJI i3 j^l d_d£- 

<boj2ib eJLl^ iSjis-«aJI <ixxj2ijJl 

^bi' 


OL&^.&P;X jJ t^l^l 41 aj 1 3» 

CJ15 y}\ OUS15JI (> I 4 U 5 I 
jl3^l jJI Jn.^' 3I (U La^ 
jl5il Oj\£ Ji joj^l jl5 UU iiylj 
«l^cLfr ^j<.Lta.U 
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UJjjiLujJI Lpljiuill 


dLu-^ d_c*j 5 >S >^5^3 3-<2> “ Lo ^J| ■ ^tw^-'g.o.^ L03 

^j-o £jjLpt.«Jl ^j3-Jo [Sj ^^3 ^b3-^ fixxjJiS ^JiLo-o 

i3 .C-JsJ^j jUSbIji (iiijjJs 

d_j_JI jii-bl Oli (tlj.L*£aJl OljL-ui Sj-ooJjl (^yja> 

(jJoj C-0I5 Js^l ^Jx' 3!) jg^lo'i 1^33-03 cUjj i 3 l-Ltui?- ^Is (^7^3 .izSljJl 

.^w*x-»ajLJl i3b3^ 

ioJbjJl J3is2Jl j-0 cA^P Aj 3^ ^ SjCS JlLo 

jl OljjjJilll j^^^3 .ioLui g^^Lo-waJl cjji>3 ■^Jl-^^ dJa.cpJ3l J^ibJl i3 

^5-ci^l j-0 jls lJlII JliL) jt Jaiis 3A£?-13 4 pJlQ-o JlL^ i3:^3-tl 

j^Jaj L^lss£?ij lSAJI cgiaLuJl 03111 iHJjo 11^3 tli. ^3111 

•• * fc * * 

Jli-H iOJuo j-o iojiUl J31 Jlj^1 Jlj>1 ^jlbl ^§3 .4 jL ^1 o^jl 
3)3^ jrv^ ^jJl 0I53 .Thousand Frog Stream «4 pJlQ-o iwHSll 

Jlp- 1 jJl j-o^l £^tJP-o ^Jp j.u-o_10j (^y^3 i*-*Ji>All j-o JoJlsJI ^3jJ 

J3iiJb ^J j-0^1 tjWjl “IbS i3 113^ ^1^ i^aII OLjLojJb L_Ap-l3jJl cUIp 

.<<(3^13^1 ^^^Lp J 3P52-0 3^P ...^3^52-0 J\t- dUS b|» 

(J3M1 5j.*ll C jjb iJl-Hl I^Aa ^5^ g^JiLcuaJl CjIaj ^ 

^ 0*33)1 OUi ^1 Ul^ tl5ojLLui3S g-0 UAj >i3A£?- ^3-o LJjiLlL) Lij^l *=j^^ 

d_*5oj-ol Lip OLuilji ULb CdU jl CjA!?-3 .ioji L^l (^J-P Ac>-I L^| jJaA) 
6Ac>tllsl C)b^3Jl ;Jj UUaJl cjjb Cj^L*! ...dlbjJs CjJall CibL^l ij g^ibLuaJl ij*ijAj 
^ dUi ^ 35^3 !^aq-o 3I A^ ^ Cj^Lp L0AIP3 £d.*ii?tJl L^L*ij ^wASo Cj^AJ 
L^l L^ 0^3 ^3^ j^ ■£.3^ CjLjLo^ 3I A^ 

*3?^^ ij A^^ibAlI IAjA^ b233;3 OLiJl aAb tL^b^o^ ^ibuaJl ^Jj i^b?- ij Oj15 

CjA c>- ^ c 6 Xts> - j-o^l i)lJo ij - g^iblOiJl OAj AjA:^! g33Jsl 33 jOJl 

A3 ^^1 6jji> C*jl5 2002 ^bJl -LoL^ CjLjLojJI C*Aii?-l Aii3 £d_4u_a3 
J^Dl j-o LoL^ g^ibuaJl C*Al:?-l tOjJaJjl AjLAJI <iL:^3l jS^ ij CJjOAjI 
£^L-o 50 l>lj3 (JlAJj ioA^o jp AszA) (^^1 Santa Fe 3 lijL« ioA.© 

3 (Jl-Hl 'IajA.o j-o ^wJjAJb 01^ j(^lA'i CjIJl) 2004 pbJl 33 .ijjiji jj 
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(jjjjiLjLuJI Lplj-suill 


^j-o J3 (jl 5 03^1 1 jjl> i3 -El Cope iljJuo 

• * ^ 

d_cUl>jJl g^iLo-waJl jl (Jj £6Jk£?cltl CjLjM^I ^3-o UJj ^3-o 

d_tJ.^l iljX'Ml ^3-o i^Js- JsLoipJl l3Jj^3 -Cj-oo-o jJaixi 

^ 35 J j 5 Lol J^li L^iujJ 3 iiL^l ^3-o JS ^3-o CjIJ■^^ 

. 1 (j IS^ ^ (j 15 ^ Lc^jaI 1 lJ ^ i»S ^ 

.^iLtUaJl jL^^l [Sy?' ^ Jw_ilj j-0 I^iSLoJL) jl J^3 

j^ OJlpcIj d_L^ i 3 Caj 15 j^ CjIjS (^^1 CjJjl 

ii^Lo J3-«a-) JLiUll 1 Jj 2> jl^^ AlC- L^-t-Lc- CjJ^ cJLik)^ dj2.cJaJI 

d.«a 3 ^y£■ CjApsIj jy^l fluJilj 5^15^^ J3-^ eJJiS^ £(^j-oAJ 1 (^j^jJl ^JlLAU 

ftLij i3 j^-LoL) jlS j\xc»-^^-cJl c^jlSjl jLmUjI 

Lo \^jjt> .iw^-oiLtl C* 3^1 i3 CjApij ^ ^jSJ i 3 

^^jJl LsS .^^-*3 Lb^ 52 -«aj ^LiOj jlSLo ^^1 j 5 L) ^ ^ 1^1 ^ jSLfi' 

JjisJLtl g^^Lo-iill i 3 Ai 3 » ^33)3 C-ccp- ILszJs tg^^LuaJJ i3 l-^i>3S2-o3 

OLoAi^ tJiSKXi ^ 3 JLI 3 j^ 3^3 £«ljj2i 

. 3 jj^LLtu-t,l l 3 j^I j-0 i3 jL) (L^ol^?-! J 3 -I^ 0^3) 

liJJj C^'g-Ig A^ cL^LUalo d-cjll ^3^3 JJs i 33 ^^ :JliJjl JI33 

.l 3 j^I ioAp-3 ioJiLpJl j\ 33 J liiiS i3 l-ff £lJ 3^1 jljJaJl j-o JjLai^ ^JiLfi-waJI 
djl di^jAj L^jLkj ^LszJaJl jl 5 £ 3 JojJ 3 di^jLb C>L:^3 J3LIJ ^^LcUaJl C-ol 5 US 

.«i 3 Li 3^1 j-0 jAiu ^ISo 

«* * J3 3 ^ * fr 

CjJ^ dUs j^Loib «i^Xu 2 J )} i 3 AI 3 » JliLo Ol^ jl A 52 J 3 

Ijjji Ap- Jl (i^ltpiLa 5 j^ L-)3lSLo3 ^^Lo-isJb JLAa i^Js^ 

Proceedings of the National ^3152!! 4^3J1 JJI33 J JliLtl 

jS .L^l3jJl3 CjIJLojJI cUl^ j-o jujl ^AJb j-o cAcademy of Sciences 
.«C)bjLo^l ^Lc- j-o i)3j TCij^l-ai Lc-U-p- Lbljiijl bJL?- A3<id JjJi» JULtl jl3i£- 
ij*JL 93 £^JSJJ — bjj^Q-JS djz-oL^ j-o David Wake iAb3 AxsIj^ : jliJjJsl jbil 
CJS» djl Jl jB jLu i^3Jl j-o Vance Vredenburg ^jAaj^ 

A33 .«iwS3SJl Ijjis ^J£' SLpJI ^jb J (^jjoJaf- icPU-if CiLblj^l itiooj?- dfbjJi 
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UJjJiLjLijJI 


& & c 

JjljJi jljJi3» 0^1 Cj1Jlp- 1 L^L) CjLbljiij^l dUj LL 03 

400 Ilo Ordovician period 

.^Lil i3 4xj?Jl oLijlSdl c*jl5 LoJlI^- ciLoi 

(Permian Period (^jdl 2ol^ ^ djLoi J6]i\ (jlill d)J^3 

.d_J5 SLpJI pLisI j-o Ljls jlS^ £4 J_wj j^-J-o 250 ^^^>6 jj-o ^^t 

i35^1» 3 I «d_cPUj^l OLblj^^l ^t» djt i^Js- ULp-I OJlpJI Ijjis jLio) 
i)L^ j-o iw)jiiJL) cL^ - j-^^13 - C)Jlp-^ 1 jiljiij^l^ .(«juSjl 

C)1j3-05j3^1 £C)1j3-oLjjJ 1 Jl ,^1 jJis iCretaceousperiod 
.Pterosaurs 011^5^^13 mosasaurs Plesiosaurs 

dfbjis jt (OLjLojJI jo Cj^Jlsz-o f^Js~ cLj elj^ 

dJLfcOii 32 ?td SJlj>13 Sj3*<aj l'i3j-o JLiL41 \jji> jlS .LJL> \Sj^ MjU-o LjjIS^ 1jJlj> 
j^io^aJI |j2i 52J jJjj — dJLoo L^J5 — clj-L^aJl jLo-c^iJl OlS ^Llc^l j-o 

.^^^1 d.^5CLo L^^Jajj dj^tOlLo 



(1) iJSiflj 
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UjujiLljuJI LpIjiJill 

J3-0 j-o d_cp- J3-^ JLiJa^ d_L^ Ojlli^l ISU, J^3 

(^yi>3 oLjLojJI ^J■^i<-o Oj^-o ^jJij ^_QIc- ^IjJI US c^iJsl 

cSLIS |J«5 ojjLj iol^jJl (iiLijis £<i*3JLl_Qjl ioJLi^ JU'i 

.d.«i£lJl j-0 CJApI J 3 d_L^l jl - i*3Lpt-o (J5S - 

^sp6 JlLo jjji 2^3 OJlp- ^5l3 

LoiiLoi IjJlp- jt 3 >Sl 33 .SjJlIJI i3 4jLp dit jt Jo ^ ciLo) j^-J-o 500 

Lo J5o J-iszlI ljry?w3 Ij-ot J IJo 3 I JSJIj LlLcpI ^Lol cULp- iSj^ ^U -0 

cLajl d^ooll cJoJi Jl*SIiIL 3 .^ji-sz-o j-o d.*JSJJ 

J C 

j^So L0I3-0 iSL) 3 jS jl ^^pJLtuJ CajS iollS 

cSLpJI i3 Cj1Jlp-^ 1 jJol j -0 JLP-I 3 jjJoJiLi Ll*«J ^ 3 -*Jl (iLp-^ 1 jo?ij 

• • * * * 
d_cI-Jl dJjjJi> Jlp-1» jl Jl jUjLsJl jljji> C*iJ ASj .^^5ZjLa Lajl jo^o Jj 

^aJisz-cj juixo J dUiS5 £jL*a3 jr^ j^ l3 jullll SjjJUjl dj OiS 

dL)3 JU-o JfrljS j-o ^L)l isz-osj J 0 ZJ 3 .«^wS^3SJI IJoij 

■ UJo Jl J-Q-4W-U ^^jSJo Cjjs^ 

El Valle Amphibian conservation OlAUjJl Js^ ibLapJJ JLiJ| jSjjs gij 
ljuS Joz^ )} ^3-oj-o j\s^ £(«eJLQj|» EVACC 3I center 

dj| .(iojJijJl ^^LliAU Sjis-«aJl J_JU^1 “1*3 ^Lo jf- 

jl^-cP- d^jLpJ d.xAL?JI d_c*aLlJI JIP 03 c^^_yS>'\^Ja}\ ;S^^l i 3 Lr^-J '-[ 3 ^ 

jibl^p-l eJbjis^ C.3L0-0 d_LoSb tj-'-Jjl .j^LuSJl jl^opJ j<a.Q3 

^^3^-0 Ji;3 ^_Q*^7Ix^ J io^Sbs jal^p-U cJajl^pJl ^w*jL^ doUv^x^ 

j3o_JJl Jix3 JlpiJ3 .d_jSJjl J ^wCSJl 

Lol iObUJl JUl J (^1 lemur tree frog 
big-headed i^uljJl dijLJl ^:)LiAll ,jlU^ j-o ^153^ 

Cj\h ^Ij^l ^:)li-oJl jb\^\ giij3 .ibUJI jajl (J-p ^robber frog 

(jal^i^l jl^^o ‘w)ljj^ J kr*^, lUo?o ,^1 horned marsupial frogs j^j-SJI 
eJbjiJ3 .bbj54ii Js^ lU^ casque-headed frogs 3)! 
.Atelopus zeteki d-^jJijJl d_oo-LJl ^^Lo-osJJ i^xoiidjl jal3?-^l j-o C)lj%kp 
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UJjjiLjLuJI 


i3 0^ J^Lpij JjUt Sj-fc-oJoo (iiijjJs <ixxj2ijJI 

c\js> izSii 03-^3 cioJuo clj-Lo ^^Jai^3 cd-Q-cpij^ 1^3 

3J0I dUi jt ^LszJI jJaU j-o L^l 3JwJ (_7lll3 

i3 CiU^l i3 3^ J33Lai (tl5JJl iJjj-o 

^i-o3 t^Js- ^j-o L^5 zB 1^ ^j^ d_tu_ij C*5^1 i3 j^SjJl Uj_u cL-o 

cL-o iojJijJl ^^LuaJl ^j-o ^^3-* 3^>® i33 5^_tuSUsl 

OLiI 0Jd2i dj jvi-o ^j-o dj (ioLc^ ^^jLc^ 

Cijjti Jlp -1 i33 . 1^3^^ Lo Lo^ jl5 ^3 jJl i3 lA-*^ t^lS^l 

yuj] d.^.o_*iJI Sjis-«aJI y>y^\ j-o A^LJa-o^l 

J^iij i3^^i ijl AjL^-ui^I dj^L jj*iL>j?ij ^iJbJLP-t i^syui i3 ^3^3-0 

& & 

.«!j.a^l g-ol Ul» 

^JLj dit jr^ £d_oJ2ijJl ixai3 i3 L*Jj^ «iiJlij|» 3^j-o 

(jl \S^ Lp-3-o-*«-o tj5o ^ .(^y^jLpJI ^LszJl ^j^ LoL^ ^3j^^ 03^ 

ft ft 

^3! ^Lszj jl Jo ^ (^^1 ^^Li-osJl dUi i3 d.<j.JLs2j ^ Lo 

^3! '.^jJ3 fioL?- i)jo?-l frlJojl jjjjljJl j-0 iw-*JJaJ3 .J^i^jJb L^ ^-o_tuJ yu^ 

cLx^l JS ^y ^3 t^jL^l i3 Lfii^-o1 J 3 l^jlS^ ^34^^ 3^ ^w^jliLp- 3! j^uL^t 

J t 6 

jl^-O-U Jj^l IjoSi (Aa52J3 cioL?- (iiL)A^ j3-JO (^3^1 

. jls^iaJl ia_ai3 djLlLp (^LlLlo^ (Lum\ Le'j 3! cd-ol^ft ^i)L*-P dob lj552-<ii 



Atelopus zeteki ^JjL>a :(2) J5b«JI 
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UJjjiLjLuJI Lplj-suill 


.Edgardo Griffith «dfLQjl» j 5 j-o jjJo 

ioLuxLib ^LoJL )3 jjJJLtu-o J-?'J 3 -^ 

^JlQ-oJJ J 5 L^ j\^ ^>-^3 '•^ 3^3 £*^^1 i3 b-«aB LbjS g-«a->3 £d.«ajjX- 

4 jLp- j-o ^3 ^_Q*^ 7 Ix^ i 3 3-fi> 0^)3 asLoi 

Ujj JI dot (^^1 doSoj^^l J3^ U 5 ^ CjLoLo^ Jj^t j-o 

j-o J3I doJOji- .dJi ;3 ^^LuaJb ijdol ^31*3 i3 4 ^ 5 iio 3 

d)Llo Sjlp d_ 4 «_Qjj j-o-if U 5 cdohiU i3 cd^l CjIjo <JlS 

«dilij|» j 5 j-o C)bl^o?Jl Cdflj) (3d'ddJl i3 OLoGjJl 3-® 

dcOOji- dj G jLs cdd-dwJb d_dil «dtlij|» j^j-0 jlS^ l'i|3 .(djbj j-o cL^^l 
jl ^J^ IjJij clApLoo y ?6 ^Jp3 Jj ((^^LuJl d_Jp) f^ Us ^U-0 

ijjP ^3 -jdSo CaSIs SjfCB Cjj-oJLaiI L^ ^5JuiaJ (^^1 




: JI33 .SJlp- ^Jp' d^l3 t^^LodiJl ^Jp d_LoP j-0 ^ 335^^1 jb 


.«J-*3 iA-*3 Jiibb ^1 d_c<*jJb d^t3 d.-o-*3» 
d-dd^ CjLup d-odjjd (j^j-^ £«dlLijl» 3^^ (J (J3^l SjbjJl i33 
^^Lo-dJ! Jl ^Ld^b - ^JJb Coi-d ciljJI J d-djib! 

Rabbs, Fringe- dl^SlI IS ^£y^Ju}\ ylj ^jJob - a^JJI d.x^oJLiJI 

.2005 ^bJI J - diis IjA - dJLp d>5ail! ^ 5 jJI Limbed tree Frog 

c^^jJI IjLiij -^^3 ^1 jSjjQ i3 Lib qS^ ^ ^-3 

Ij^l 5 jjLp d»i_Loj id;?- Jl ^^3^ -J^l3 ^33 '^t-^l JU^I ^yo\ IJkSLi)^ 

dj^d glo jdo^b -JaijL!3 jdid^l J| JjU,! ^JddJI IJuli jlS .ldo?cl*«-Q 
J-Sdii d_dp (^ji-dl U-o £d.*j^ d-® 3^^ GIabI dULL^3 cCjLo^ 

^Iso djldl! J ioJ^I dljLs^l d)!S djb ^^Ldd dJulp -( 33 ^^ 

L^33 td^JLo jrd JSLdj^ .3Lcdu^l J L^-do g-dj CdlS^ ^JldJI ibJuo 

LJ ^-G_*aJ3 c^^lddJ! 3ldo3J ^^Lo-dj! 35^^ Cdl5 c^j^Lo (waOjO 

CjLjGjJI d^ d3^^ LpI^jI d^ Jdiso 4 j| d-coo jP Jli3 £bi)3^j3 JlL^ JJb Lijj?- 

fi 

£«dlLij|» jSjL CjLoGjJI J 3 ^l LpIbjoI cLjI J JlojB jd d-^ dJLoji)l 33 

dlS d| d^o?- cbli^lApl JoJoptj twosodl d-® iid^dl dUS JlLo d-*.J3 33^ 
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UJjJiLjLijJI 


ij 5 jJLaj Lj^ .^cJLsJI J| 

c. 

*-4 ^ OLjLojUI OJui) 

Lo ijJ Jk 53 .dUS l^Jap-^ yXS ci^i (j3->'^bzJl (JjjLiII :i^Lol ^ 

!«jjcuaJ Jlsjj ^ T^iLo-isJJ CjJlp- ^ 5 jJl 
^3.5^ JJLo £^.iLl«aJ! .^IJlszj jL^l J^IJj Iaj LoJJ^ 

\jji> jriS^^! ^&J5i (JL^l baUsI (JjjLJ! jriS^I j^iszj c^iUs 

i^LsJl i3 frl^-*Jl ^J-C' SjJkS oLjISLII - CjLjLojJU 

250 ^£>6 JlLoj £<il<ai (J^-*-Lo 400 JlLo ^Liil C-*-a£>-j LJL> ^^iLo-oJI 

£^JlpJ1 CjLjLojJI iw^jJ ^^-ol Us d.^.Lj.o.l!l OLxsJl ^J3l Oj^Joj d_Lwj j3-U-o 
Jjj-o-u) iblill j-o-2alJ3 .(jJoJl ^JlQ-o) ^^Lo-waJl g^^Lo-iill LjiljLp-j j-o-2alj 

(J3^ j-o ioj£ Ols^-L^to j-cu<aIIS dilLlIl Lol .jJlLo-LuJIj ftUil 
J^ 8^31^3^ jSb ^ CjLjLojJI jl dUS (^jis2J3 .Caecilians ioLszill CjLjLojJI 
.C)1j3-oLL) jJl Lajl 8^31^3^ Ojl 5 Jj tjaiis 33*loll 3I CiLjjjJl 
,^3 £^L)3JI ^3^ jb Amphibian JLo^ i*JS3 - OlJLojJI Jl33^3 
dJLo CJiUl ^LsJL) jr^ JSLAj aJa-Oj-o - «a:^ 3 ^jJsl 5 L£>tJI» 

ft & C' 

cLjI i 3 *Us !3 (ji>j^l Ly=> C-*.cxIj Ji 3 g^^Lo-kil! jl ,jr^j<Us! cLoJi 3 Jtilpl) 

Lk)j Jiij jl jj 3 Jo ^ a.^Lgj ^ i^jJI L^-»Ao 3 .(J-jJlI ^ 53 JLt*J! jLioiI! 

£a.ujb jJI a.uoJLJI (J.ia c Lq-*a 1 I [3-® tiILijfc3 ■3-'®-^ jl j^ 

'^j-? tJ 'jLIjJ L^-olo g-oij dJLiji)3 .oLil J3 !jo^ tS L^-^a-o 

LijJu_*iJ jlSjl tj L^-olo g-2ij ^5J-^^l3 OL^Ji) C-cco ^^Li-03 cijJ-Q 

(jxiLJl ij-c^l^3 Lijj 3^]5 L^-«io J-o-ocj (^^1 ^^LlolI! J| asLb^L .53£jJI ^3-o 

-1-^1^-^ ^3^ a33.Q.Lo C)I^U-o jSLi i^^s- L^JLoo?cj a^3 

^3_^5Sjo ^^Lq-2iI! ^3^ jLff-33 dlLui) jl5 jjijJij! jl J| tiwO jB 0^3 

^^LL «3 jUj3 cL^Jiosjo i3 L^aAo Oj 15 C-*-o?- cajLoLotJI SjlsUsI CjIS 

c. 

.L^ji)l3Sl j^l:> jjO 6 yJL*a 

j-o \f-j£> (J^J^I ^—*^3^ d-tioLJl J 5 Ojl 5 LoJl1£ CjLoLojJI 

Q-^So tpLwiij^l i3 b^b CjIjo jl JlLo 3 .Pangaea L^b i^^^Jo asz^Li ai?-L«-o 


twOi 
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UjujiLljuJI LpIjiJill 

^LszJI (icJaiUI SjLiJI lj^ Lo Sjls JS i3 oLjLojJI 

CjbLill i3 1^3^3-o J^JlszJI (jl5 Uj_o isz-^-wj ^^Js■ 

cLIljUait |3 flJ-OjJl JMlII Ji-0 cOLjLojJ ULp-l^ cSjJa-tl 

^^jJl Wood Frog ^Ai-o cOLjLojJ i3 jt 

ISoj-ot j-0 joJlszJJ tjSLe^ .iJU-(iJl d^^looll S^ljJl ij**-*^ jl 0^^ 

fr M» 

Jio jdLo J-ojpcij jt ^"^^Spring Peeper j^jJl U c^UJJl 

3JwJ (^^1 OLjLojJI OLp^jOJ^ Lt^ iJl Ajjdjl Lbj^ioj .CiUdUsl 

jJalll d.^£>3 05^ ^ ‘^j-o ciJ^^52-o «i^L*JLo L^l 

^J-0 cUAJ ;J| J^Loil i^_yI_L5i£>- lJU-11 JlJ> 1 £^iij3 AxSl^i (jlS 

|3 iAUS OjU CjLjLojJI jl " ^jIaJI j-o - j^AiilszJ ^ 

i3 J^^Lo-idl J-o-if ^dc'J j-0 03^552.) tiij3 ljMJs IJo .^jJJ^iLS^Jl jj^l CjLloL^ 
jjiJl OLj^ ^ ULb jlS" Ilo - dj3 jSaj .(jili^Jl (^,3b> Sierras Ij^ 

ftLijl ( 3 » frliiiJ^l ^ 5 ^Laj j-o lju-ai jl - jjjiijJl 

J5 i3 C*jl5 -l^Ao Loszj - JuiSS “ iiLoA5 Ltaj A3 i3 

^_Q S 153 ;^ ^ 3^ cUaidl j^Lo^l (J| A3 djMis .«jlS^o 

l3 Ol^Aoi Sac- Sj^ dj jJI^ cCIj^IjAII Aszj Lo Ap-t ^ -i^AC 

C-J3» ;iib 3 j5jJj3 cCjLjLojJ ^ 3 ! , 0 ) ^ dliA^ djb g-o-if 

djAc^t . 1 ^^ ^^ 5^3 jSLo^l joszj ^J^ eLsz-o ^w-JJsSLoi tb-tui?- 

.«jjujl j-Lo^pd^- ApA ^iJ3 (jlSUsl 1 a^ 

^ ^iLi-«aJl3 tj,^^! 1 a^ Lis^Lc l_S 3^1 i 3 Oil A33 

cLuuloJ iijAsJl jSLo^l O® eIJA5 Jj tiijJaOjjl 3I dJolSUsl j^^Lo^l j-® -i3ii3 ^_Q7pij 
0 -*j 5>S cjjjOsJl dj^l OLoJLI ji^-ljl i33 boj^l JLj> 3 lju-ai JAo 

Monteverde ^3^ ^3iJLQIj^ i)Lc d.oij?w3 (J| <i*5oj-ol oLjLojJ3 l_ap- 133 itLc 
^ib^oJI A_cC d-MiLiAJI ColiLc d-Mil^Al ^ Oloiid 

• [jj-^n J-«aS ^3JLaj jCUjj I^A-iL' Ij^j jJI clsj ^iLA*o C>.-.o.».i (^) 
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UJjJiLujJI 


jJaJl Caj 15 iC-cPtJI i3 

jJaJl J^JlLo jlS^ lS 3-^ J^LiJ ^ ciljLfii J^IJlC-L) ( 1*3 

jLoJL) jl5 £jt)L*i (JL^^ 03-^^ cjajiilo djl j^l ^_QI*o^ 

iJk^l j-o ^3j ^^5^3 ^w*.*-***.^ g^JLi*aJb IJl^ SJl*^ iLaj 

tLjjiij d_*«_aj C*3^1 i3 .l.*-i^ill ixp-bJl j-o jJoJl ^JlQ-o Lajl d_j_*£. ^_q1'?- 

djJa^lijl ^iLuaJl ^13^1 tj-o JoJlszJI jt Ja£?-^ tlSojlLoi^ ■1^^3 i33 

llili j-0^13 tpLoli-^l i3 C-*j 15 IJl^ dtn^'pCji^ LpI^I jt U5^ £j«byijl J 3 

9 

^LooL^ 0''-!aJ^ £j3il^^l i33 .iiJl 

i 33 .Ol^Aoi j3-*^ i3 ^ 3 j 1 ac»- i 3 L^^JUsl ^JliAII 3ji> 3 cjambato 

Day Frog a^zj ^ UljA*.! j-o 

.djlialil i3 Lo Lo^ (jlS 1^ jJl 3 j2>3 

Aj^jJj^ ^3-Q ^iLi*aJl l 3 A^I.*uJ jl5 ^3 jJl ja-oL^l JjIaJI 1 jjb J-J>i J3I 
^5A5»-| - dUj5^ 03^ ^ ^3 Ij^JoQ dUS 03^ as 3 - Ljj^AJlS 

io-obJl j Ja.I.*o I 3 (3 (jl^.*J?Jl 4^Ac»- C*3lS Ja^ £(jl^-*£?Jl ,^1Ac»- 

^_^l3 tdIsjjJl Poison-dart Frogs pLJl ^^^^1 ^jj ^ b^L^ 

joiillj CjIAj cj^\ JI ^3-o3 £^ .JLi^^Il ^3-o AjAsJI 

&& • * 
(3 jAj-oL«al5>-^l Ac>-I Ac>-I £(jl^.cc>Jl IAjAj?- ^Js\^\ ij C*-oj ilAC-l 

• • ♦ * 

L^-i£a£?t33 4lJsl g^ibliiaJl ^3-o CjLAsJI jo^zj dJijAcdl ij j^3-*^^ 

13 ^ lS'^^ 3 £C)bl^.*i?Jl dLb aL^ Lj^ bj-^i^ L*-*a.v-'lo A^^ £^^Lo i33>SJj 
-Chytrids J^JuJi 3 ^Jj ^w*-***.iL) jJa3 djl 

£jb?t^^l ^^jo 3 t^Js- Ap-^ (jl £Ljj^ ^j5^Lo^l i3 AjjAAiII jJa3 Ai?-^_ 

J.52JlJb3 £j^ j-0 JaS AjSibitj ^ C)1 jJb J^3-dl lAJi> j5Ll .j<aj^l C*i?tJ Lnoo^ iiUAS3 
d_cLc. ij^b> JjlLuoo j*Aj> (3 dj2^3 i5j^ Ij^jAJ iiLjzXl ^j-o (jlS 

icJS3 £Batrachochytrium Dendrobatidis |j«jA^b3jA:jj ^5jyc^3^1jjb 

.Bd Ijbaij^l 3I £«^Ai-o» iJb^Jb i^jAszj Batrachos 
iiLiApij iiLaJsl g^ibljaJl j-o OLLcP j^lj-ol i3 j^goLali^^l J-oO^ 

if-jj-o ObjiaoJl ^Lp ^l3l .Maine jus Isz-ob^ C)bjJa3 ^Lp Jl ius^JLll 
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UjujiLljuJI LpIjiJill 

(J| iJlj d_Lo CjLLcsJI jiiszj J-uijt ^ tj^oll IJl^ 

C-*-Oj-o i3 CxxJj jJa-oJI flLcsJ d.*-J_**Jl ^L*J 1 

jJ Bd jJa 5 jl dUS Jlszj CjLpij^l Olu .g^Luit CJL03 

ioj^l Electrolytes OliJ^yiSJ^l Js> Js> SjJlLo ^ 

.d_oJ3 iojL) L^ijLo| i 3 .JlL^I J^L> j-o 

Jl*3 djL) «iiJlij|» ySj-o L_i *^3 j-o 0550 J 3 

^aIb| ^ Af'LuAJ ^ ‘ ^ ^ ^-*-*j^Lol i^jJl 

cdj^j^ d_cCol ^10.^ jlS jitjjJsl j| C*xp-3 

(jIjJlj^I i 3 dfLlji> Cdl5 .J-oi-Lo Ji>-JLC £>j-c ^:^3 (jlSUjl Jj^ j-o Jo ^ (jl5 

JLptJJ jibLoo Ol^^l lJ^^ j\£-^Jal41 Jo?-l £d_cP-Lp-3 C-02-03 

jitjoUsl i3 ^ .JMlJl jiiS-Lo i^jrd ^jLcdl (J| liiil ^ US LoUf 

Jw_c«iJ lJ^Lp- J 33 tioJlsjJl d_oo_LJl ^^LtUaJb Sc-^Lo-o '6j\^ jbl^p-l 

dfbjij C-dS jSJ .g^iLodiJI Jj>t j-0 ^IJkSl CjMj d^Lfljjl jLj cLo 

dj i 3 jU^l J^-oapJl i 3 C)b^52-o3 c^diJl ^Uij i 3 

.jUid^l^ g^_£*CLll i 3 bs^ jl IJ 03 -jb^l Jb?w3 

£d-oJUji- ji;3 £ j^-P^loTlal J5 jS g^_£ulJI |3 d-£5^l j-0 ljuS C^*-dlX>l 

i^IJlp- (j^lj^ j-0 13 ^ 1 ^ ^5-^J-o JoJozJl jLs C-*-o_Lp US 3 .^^Lfi-waJI j-0 

jl ^iJbJLp-l jjj^l) SJlpJUsI Cjb^^l i 3 CjLjLojJI j^lobsL) jjjJI Obl^-cpJl 
(^^Laj jS ^5JJ1 d^LoJL) IJji) jj^l -(^tc^l^j Jdi9 i3 Uc^j CdS 

^il ^jJl^ £«^iLidsJl ^JlI 3» (Jl J- 03 I ^jJl j -0 ^ 3 JJ 1 dUi 

^lo7..il ^ -^jbj J-cCSb ^ djl ^ Lt^ J-0-52J dlszj:^^ £dfLQj| jSj-o cbiJ| J| 

ftljdaidl JMlIl (jip^-oipij £JoJ-£iJl lJloi^I Jl ^f-Jo Lo tilLlji) jb j^v-*tdl io 3 lio 

.iiilSJl cLil 

jLap-| jl (j^ idJuo CjbLc J ^^Lq-o ^IjLsdl JJp J 

^^LudiJ! ^3^3 JLk> U-IS djl ji^ .LdLo IjjoI jS dlLajj ySjjo J| cbbl^-o^J! 
S JojrduijJl jJa3 jl jj 3 .dlLuii d.Lg-ali Lo ySj-Lb 

JS cldaoll Jl 52J djl dUS ^_;jl52J3 .SLpdl JlaS Jiad CjLjLojJ J| ^IIpo 
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UJjjiLjLuJI 


djLssJlJ Lo |3 djls cLo (3 

J| iolj ^55^3 jL) i3 ii-uijjJI ^^Lo-waJLl ^-o_a( dj| ^ |ji5Lfi)3 .4 jL:?- 3 

3^Lo_tl 3^ *^1 2:^-9) (j^j-*-^ OjU I 43L3 

IjLii) ^IJlcxLoi! J-^jPcLuxis! 3-0 ^-ol^l (3-o3 cjjb-i^ J^lc»c^ jin.Q.11 j-uoJu 

JbLdi^tJ! ^ 3 I ^1 CxjA£>tj 3-0 iJ^ .(i)L^I iJS 

cdjL^! J| ^^5sil 3^^-0-ta! 3^ jl J| 

.LLsas dUS CjA£>tj 3 ^ J 5 -^ 3-0 

4JL)jLpij oLjLojJI^ cPaul Crump ^w--olj5 ^-9 


L-t-Lp ^Lt^l 0^ djL)I^.A^ 

i. ^ p ft ftftft 

3-)j'il9 35^^^-^ tOJ^j^u-oi Lo LLcui 3b ‘L^Lkaj 3^ J-oLi jl 


ftft ^ft * ^ ^ * * 

J^l 3 I 3^^ 5^3 ti^goLLl 3 U5 ^552j 3b 


.«ftLAll 3-0 ^53 JLp 

(J1 Sibl 65^ o' 3^ ^54tl» ;Griffith JI3 

.«JL* 3 J 1 JI 33I - j-fi" J 5 djl ^j\ j-o^l 3-‘2>3 l^jlSLo 

.l3j^ dJjjptlll J-ob3 ^ dj^ (J'-^l '^duo Joju-^ijJl jJoB ^LulS^l JlS2J3 

3 Bd jJaS •'-‘-^3^3^ 0^ b3' ^jAiSLsz-Ll ^L?o^l 3-0 Lo-O ^J| l ]-^33 

1Jl1Jj3^^ (JI j;^ 3 UljLui^ <i*3j3Jl ^J^ dj^l ^ I5oj-ol iw)Lbji> 

LjL_wjj3 LJUajj 3 L-flOiiS^b dohio y^ Lszj^Job -LdLft-fcuj^ 

.Sj^Ptlil Ob^^l 3 3 ^bl l 3 'J-'^OJ-O J^ib JkS dit 3 JWJ 3 .LiuJ^^ 1 j-wJ^_ai 3 

^^^j -0 d_LcwJ_u) ^^^Lp Lo ^jJL) d.s.x.(fc ^,,^Lp (^^)^-) ^ ^L(ii_tj^l Ijj&^ 

^3LiL)| 3 ^^ ^ J-'-o-p- i3 3 -^ dloQlll ojji> JlIP3 OL^^joJJI 

.jLojJl ljj 2 i 


ftL 3 ^.«aJI» 3-^ C>Lj 3 -«aJ! ^-oiJl^jo L^ OJL 5 >tl) L^«*«-aj ibjjiaJb^ 

(jbljJij!ifl» 3^ 33^0^ Oh^3J3i-^" 6 t^ background noise «d.-g..bll 
Luib ioij^b ■ ^^LsJ! iLoj^l 33 cbackground extinction «t^-g**bll 
j^b iJSLio jjblj^^l CjJe=o - L^loSb J| jwj L^l L^JLo 

Lo 13^3 CjJlco 3 -ii >3 cSjuOcdl 3-0 3-^ cs^" '^'^3 


30 

























(jjjjiLjLuJI Lplj-suill 


lias eoh'jo .background extinction rate Jjlss^ 

dJLC- Lo ^ 3 ^ Objl^l ^ 3 ^ ^J| JJlssX! 

JaJI JJlssjO tw)Ltu.P -3 .dJ_Ay (35-J-O iJS^ 

iL-AujJb^ .OL)j.a£?Jlj ioUd! ObLJI JlpI^ J-cj^ *<7« g ^_dh7) (3L^ 

> ^ fr 

JJlsUs! IjLifc cOLjJuJI cC-*-a(J^ (J-«a3l 

^ 3 -o ^ 5 ^ 5500 dlLijij (3| C-o^ aji IjLii) (^_;ji52J3 .^^^d_La; 7^3^ 3)5^^^ tJ 0.25 
ijSLtio Lajl - ^ 5 ^ jj<bljJij3fl JJlsJs 1^3 bjLs CjLoJuJI 

.dj_a; 700 ijs ^3J fiLali>-l - 

« 1 aAL?JI i 3 frLo 3 -o >^ 3^3 3>-^ ^.'dJihcKA d-cc-U-j^l oLoljiij^^l Lol 

(j 3 ljl l.9j^3 -dLoii^^l C>^J52-o ^L^jl (J| 3 ^^ 0^^ 

t^lkjjJl Obj-Oi^Jl UU^ (Paul Wignall J 3^,3 J 3 J 3 cAnthony Hallam 
C)1Jlp-^1 L^b (icpU-i^l CjLoIjJLj^I £j^ 3 - 03 -tl ^y£■ JSbAj LiS^ 



«J^ 0 ^ 5 ^^ iOLumMuJI J 39 b 0 :( 3 ) J^mJI 

fi 

^ 3 uJI d j^LomI ^u.4j Obj.a»JI tji^ d 4 am.o3JI OL^Ijiijyi 

liJJjJj j .0 4^(j ^(aJI o.>w,£go (U ijM ^ 3 ; IjM 3 ^ c^IaJI i^JS' 

^Lw^.N jdjU ^3^1 I^^UmtUmO I^JS' 
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UJjJiLjLijJI 


/^^<<d_LLo d_cLo 3 SjfCB |3 d_cpJI CjLjI^I ^Jx• 

l^jL CjLoIjJLj^I /^^David Jablonski 3-^3 £j 3 ^I J-UJ?- 

ip^j-wxj £|^^-t^tJI ^^-t_tJI ^ 

jijljJij^l (j*ui ^jJl Obj-Oi^Jl ^Ip c'^^Michael Benton 0511-) J^oLo 

pLj! i 3 » 'J 3 ^ Ct^ SLpJI SjLssi^jl ijL^ i 3 g33 

j-o ^ 3 ^?^ C-oo_^ cJjSi j-® jgloiQ'i 

jL* 3 li 3Ji>3 £jj*<-oL^ ObjAp- ^Lp J3b?- .«jj*i33^b j\pcJ_(*uo jjuJs^Isz^ j\jb?w 3 

^5-tuij» ; J^ib C*xp- bL?t«aJl jJa 3 ^^-o^Jsl J3bj t^^^David Raup 'w)3j 

cjjJi» £«Cx 33J1 ^di^z-o jJJ-o djb jJa3^ 

jS_(tj d 5 z^j^ jJpli^l 03^ SjJib OljCB L^ILp^ jLo^l j-o ilb^JI 

dJlctlj J-U,l j-® 'ib^Jp Ol 3 CB» j-® 03 ^^ SLpJI ^jb Ij^^j 2 i 3 *<< 7 ^ 

.«jP jJl 3)-® iib?- jo 

Oj15 (^^1 CjLjI^I j-® L^-Lo5b OIp^-oj^ J3 cji^l 4J-ojt (33 

jUIjoJsI jl 3^1 C)J\P J3 (jij^l jl5 LoUf tij^jb jl 3 ^t (J| hi ;(^'i 3 I cLo Lo^ 4J.-cu^ 
C)bj.b?Jl ftU-lp ^jj2> ^^U- 2^1 ( 33 -bdl OLLa-P CosSi J33 -L^-dp 
d*w.<a-pJb Lo asLo^b - OIAp-I ftbjl (3 ‘^b 

® J C, . 6 . 

Sill5zJsl jul^idl ^^is6 - j^-ot (3iil3 ^Jp C)IJlP -^1 odfli j -0 jd5 ^93 jJi3 tjbSdl 

JS_(ij 3 I) Ijli^ JSbitj Lo |3 cIj^ l_3.Jp (JSbdj Lo| j\Jc3 L-S^jJoJli icLdJJ 
J3 (Jj .4.CU-QJ1 (J-J 3 j^Jalll ^jb jt dj>jjJ (^^l-b ®3 

J3 iiibzJl CjIJoJl^I j .0 J-obzlIl 3 iiLsJJ SJlP-o C.ol5 (^^1 L^.4«j3j C)U-ttJl jt 

.iiibzJl jrP L-S^^^JaJl 6 Jjb (Jdo JJi 3 4l.oo-o 

9 

tCiLjLojdJ jbljiij^l JjlszJs dJLsi ObLu^?- ^ 

1 jji> jt d_d!i j-o jSJj .ys^ JSLdj Sj^b OLjLojdl Ob jPj> jt bjjj^ 

Ip 3 -) jt (^1 l.j^LoJp'^1 _^a_mxJ 3 • L.jLjdlil ^1 d_«_>4u_«Jb d_«Jp 3 ^ Lo^o (_jBt jj^zJgl 
1 job j35o jj 3 .dUS j-o LJjd) Lo 3 t £^Lp L_3Jt (JS jitjiLlj J3 CjLjLojJI j -0 1Jl?- 13 
Jj&bbj jt JLftJLP"! j^ S^b^ZJ .LJljrCait 3t b_a)l 3t bPJ^^t j-0 ^3^^ 

j-0 JjJlszJI - JjzpJb — jP Jap-^ J33 .jdo LLaP 3^ OJlpJI 1 jji> (JiLo Lo 
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LMJJiLjLuJI Lplj-suill 


jiijl OLjLojj^ ^Lc- JS i33 .OLjLojJI OLoljiil 

lj^£?!j i5j^l C-cl5 (jl C*93 c\j\ OLbljiij^l ^jj5> j-0 JoJlszJI Jji>lJ!i J3 jlju-Ll 

3I ijMj Jl isLb^b ciiUS Jl 52J ji>jiijl Lft^ C*9 ^Lo £Iw) 1 i 5 j 1 ljji> 

. J i^jJl ^A.^*a 1 I Ji-0 ^^3^^ 

J CilJLojJl^ ^Lp (Joseph Mendelson Ji^ 

(^^bjoJLoi^ CjLjLojJI^ ^iJp J Cj^^ 3 » :LkijMi3t 

.«ObjAptJl ^idszJ ^U-0 431 j5l ^3 .Obl^-xi^Jl g-o J-ojsJb 

j-o jJalit-oJJ Lbj^ J_oiiifiJI CjLjLojJI £^3^)3 

^J^l 03^0 J 3 4P3 -oj ^1 ^jj5> j3?ljii3l JJl 52 x (jl Jl OljjJJilll jui*J3 iObl3.cj?JI 
j^iljibl Cj)}Jjlq dJLliJi l_AJ 1 45 3^^ JJlsUsI j-0 

ft ^ 

(jL>jJjl kiJj (jl j4ib3 .OLjLojJI Ob31*405 j-0 iw)jfv^ OLp3-oj^1 

dfU-uil3 liJU-ail d!-Jj3 (ijJLsJl cLil C)b3i*-j J 5 d!-Jj3 £tw)b2_*iJJ JUI 

4ctij £j3^loll J5 jj*iLLai3 £L_^l3jJl J5 jj.£oo3-3 (ObjjjJl JS ^J3 (fays ijCLo-JlIl 
(dLi-uiUl ^33^ J J 5 J J3.QJJI oLLo^ C)jLptj3 J| L^^z-ooj^ 

(Jx3 (CjljiptJI J3 £(^yL)j3^1 JP-LMJI3 (JU-^iJl iwJoJiJI J3 £(^loillo^l JU-ti i 33 
jAl£?d)l j-o3 L_i*5 C*35 15|3 . jbi3JI J3 (JLi^l (J-^3 Oj^l 

'iiij-Lo ftbi J bJL> \Sj^ j3?ljiijl d.<.L<xP J| OljLil jm jl 
Jl L^ibjJs J jl Lt^I i^Llisl ^^^133! J5 dJbji) jl 

:d_t£^ Jl dli3iL_a) - JIjl^ ^3 L^ - d-do-vjl j5J .cLoii^^l 

J^l3 ^3^^^ 

J3ji L3I LPI33I JaJlJI IJjSi JJ3J .L^-iwJUj dlyptlll ^Jp' Sjils Bd ^13 

? S. 

5 Jl*^ CilsLioo Jl jl j5L^3 £cUsl l^^u-Q-b £d_Q_£i?iJ3 4L3i3 

J^3jJl IJdSi jl SjJa-0-0 (io-oLp Jlszj cLtl jbji^ 3I ol-*^l ‘^^-!3^l3J 

((JjwJl 3pb 4pijb?- (UJj J I-® ^]^l i3'^l 3^ j-o 

J SJl* 52J3 hjuS jS^Lol J j-!:3-4il 334^5 ^ JJillll j-o ^^3111 ljj2i ^jSJ 

J ^^^3 - LJljfLail3 (iJU-tiJl IS0J-0I3 £^03!^! lSoj^l3 £[^lo <0311 ISoj-ol - ^bJl 
g-o ^bJl J^l jj Bd j| Objalll t^J^I J3iij .Ljjjij JLP-I3 Ca 33 
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UJjjiLjLijJI Lpljiuill 


|3 C*jl5 C)li 

LoAif- ciwJli^il ^JlLoJI (^^1 CajU) i3 t>)Oj^l 

jl 3JwJ ^ djl jia-)3 .(d_LJ3 OLc-Lui cJ-oLp- Slj-ol J3-^ jJLptJ 

.dj L^Loj j-0 tBd LLo) ^Lz3 Oli 

d_^Soj-o^l bull frogs J5III dJa^l^ 61 65^3 

9 

^3J3^ Jl " o-^ iSj^^ ULp-I^ ULp-t - C*Ip-it (^^1 iJLsJJl 

5j^l ^iLQ-03 c^jCii^\ Lb^jL*^ ^ IjdS (^^13 lSoj-ot3 

C-cPtx-ol .dj jjIij ^ l^jl 3JwJ ^jSJ iBd jJaJU i)Lio dU65 (^yb iJU-JlII (l*5oj-o^l 

idlill d_oOj^l 13-LtlJ ^jU^» ^5 -wjL) ^3jJ 2-0 (J3^1 d_oOjAll 

.«^JLQ-i(aJI i^Lui c.Lui?-» 

d_Lcfi_wj jjfCo Lo ja3ui L^IiLij ^ yl (j^jJsl iw)!.^! tjjuJLpJl Lii5 13 
Jl LiLi^t j-0 J.ilL) jl Bd _I J-oLpJI t^Js~ J-LptLtJsl j-0 jl^ cSyLb 3I 

ju -ialpJl3 gjj^lll j-0 J^3-dl lJjb3 ■b3j3l Jl iJU-JlIl ISoj-ol j-o 3I tUljLail 
oljLUsl J^L?- J-j-o dJ ^ L^j tb^Lp LLc^ (^ 3-61 ^1^ 156^^3 

.SLpJI ^jb j-0 d_Lwj jLUsl ^_Q *0^3 
ijoJbJji- JI3L0 £ j^l Ujj ^sJiiz-o C-cPt.^*£l5l j 6 Bd jl j-0 ^jJl ^J-^3 
g-0 j-oljlll j^j-tl Jl Jjbj C-cJj .«dfLijl» j5Js L^52 -oj^ j^b jX- J3L?ij 

<iii3j3 CJLUajI C)b.^**-o^l i33 ioUdl OM^^-jJl cJjb 

Isb-^^1 .^bJsl ^JP' jyLo^ 13^1^ 6:?'^^ ju5bj-o^l j\Py!allsl j-o jujl 

C-oj 3 £Cerro Azul 633! 3jiy« ^i^b ^3^52-0 d 5 bio 3 J-JJl LLo«a33 cUjj obs 
jApto Jl Sjb-tiJl bjj yftibll 33 -f^ld^l JL^ d^Lfljjl JoJlp- ^b_4uj Jpb^to ^L-«b 
-Chagres National Park (^ySJI (_>uj^Uj dysji J 3 ^xa jjs- ^Ij^l 
ijoJbjji- ^j^l i3 “^t-iiasLlIl j-0 j\PyJ bbl jl J-ob ijoJbjji jl5 
3 ^3-61 jyJL^ 13^^ j->6Jl jd3y*«_tl Jl d-oJ33 ^JiLo-idl J-o^ L-o^ 5 Lp- \s>o 

.d_Lp-LiJl Jy> djJLRlII d-jioSb iw)MS3l jra52J C--ob?- .jApttl 
J-»alj ^^^1 jApJI j-0 Jl J^piJ d-afly?Jl dJapto Jlssjj 

cd-Lp-biJb dilSLo 3 j^fcSbjJuJb L^Jlo Lo^ ^-03 .djLuxP Jj^Lp-b 
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UjujiLljuJI LpIjiJill 

dUjJ^ cOIJlsUsI j-o .d_Ji^l OUij 

i) j3 i3 JjLU.! j3-l i33 (3 IjlC-Lw-J ^-^3 

• * k • * 

IjJlC^I .lw)LoiilJI ixai3 j\L?-jJl ^jJJ^ I^js- iJ^^J tj-O SjlR-O 

.j^_<*Jl 3 Lsz-ooj?- Llp-jj> tillju-cp- Lisj\^ (jt ^J| d_Lp-LiJI 

(jUaJl j-0 4$_oo_ui diJs ia_ai3 tSjJaJjl iiL^l ^_Q7h 3:)jJaJl jl5 
id_Lo 3^^ 2:* jLwJjl jt>LiLL) CilijUl j-o Ob-o 

Leaf- i3b3^ gisL^L) J-oJJl dJa^l^ OljLJsl cjjij Ojl5 

(J1 oLa JiJ O^jJl - CjIjI^ U-J3 - ^5iL 3UI Cutter Ants 

^Uf jl SjLiJ j-o JL:^ 3dL*j CjIj-ojsI^^UiI^) djlj-o-ssLtu-o 

^^^LwJjljjwJ ij^jS d.a-wjl3 £jju5L)j-0^1 JlP -1 .(tiljJuO 3 l3 

Sj3j^ ^J| cij^Luj^jJi) 3 -® 3^3 cChris Bednarski 

l43 |» lJ 133 .03-^ 3I Jlszj lilsLoi 3 <Luj^jSzji dfjrCLoi (^^^1 J--ojJl 

iojj^ 3-0 3 Jij 3 (John Chastain 3 u^Li£j 33 ^ .«3iyi 

Jls J 33 (ioLwJl j^Lssill Jlo < 1 o^ 1)31? L9lJa3- J-o-co £ 3 JlJ 3 J 3^3-^ 
Oj 15 .«LoUf SjiU J.52J3Jb 3^ 3^-^ j^Lssill Ji£?JI 3-**^^^^ ;^JbalJUJwJ 
^_5bJ-0^1 j-ojJI jIjI (Jl d!,oJ3J^ jbiil .JlSZJ 3-® 4£?ijLJl (l*5oj-0^1 S^j^l 

.iiJJl j^y^l Js^ (jaguar) hBjX\ 

(joszj dJbji) 3^ .jLc^^l 3^ hi L^olsl ii-jj-o J| I1L03 df-Lj 3?ij JlS 2J3 
Lo (J^iLll 1 w-£ 52 -oJ 1 3-® 0^3 Jlp-I 3^ ^ ‘3®-^ SjjJl 

liUi 3 ^ jl5Lo 3 3^ £d_Q_LS2-«aJl iiL^l i)J) 3-® J 3 li| 

OLpLoi 6JlP Jls 2J3 ■frl3^1 ii^j-ojJl O^Lk-cJI 3 -® 2^^^ •f3^^ 

C 

L b morpho «3Sj3-o» «Lxil^ OSji>j .«iJLc>- dj?-LAco J| LLL03 
ip-jjJ io-Jl^o OjIS L^.*^ £^3-til 3 iiJbj2> OjIS -cU-mJI 33 ^ 

J-®^ 0 ^ d!-*.*-£Uji JJlC-Lui .cljjJI 3 (^ 3 -^^ Lit 

j3-Juo5 Jiuo^l 3 ® dJLj^ C-JlS .3ib-5>s-<^ 3 ^ djiisz-o d,>5w>-at io-3>- 

LoJLlf'^ 3 ^^ ^ jUa-o^l 3 -® djUj?tJJ j^3 

.Ci^jb 3 Jl C^Q.L*uIi 
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UJjJiLjLijJI 


Li-Q-Lc- ^ lSJLp 3j^ 1 tdLwJsl dUS i3 ciJl-oJUji- 34^ 

(iiijjJaJl^ £^U OLjLojJI j-o j\lS ,!o uA I'i .^w-Jj3 ^^LaJsl 

C*l5 .iiLsJJ ^wajz-o j-ol 3J2i3 c^MJaJI (j C-cPtJI L^JjJ 3 Jlxp-^1 
^ ■J5^ L7^^3 tSjJaJjl CibL^I i3 j-0^ Sj^pLiLIl liUJo 451^11-0 L|li 

^JLalJlJJwJ C*iJ ^^^3 - 3 ^ ^ C-j 5 I 3 | ^1 

Oj15 ^Xi (iuh^ i3 tTrantula «(t!^j» ^5^3 


^ c^aaII J^a-L^^aJL) c3LJ Lq.a^1 I 3)3 ^ 

ojuoj tJLoj-) J3I .^^Lo-oJl 03 ^ t3 j-t^^LszJiJsl 3)-^ C-A-c>tJ!3 i)L^! 

San «3)1 j^3^ 3)^^^ ^ 3 ^ 3>^ If-j-Lo - aiijiaJ! 

3)-o ^j-?" ^3^^ 3 )^ Lq.aa 1 I3 ^J3 ^c>.i^ tjose Cochran 

3)^ dllj5 0^13 cGlass Frogs «a^L^jJl ^Si j\5l 

dus^\s>j}\ ic-jAwaJ! oJjfc C-olS .d.JL?-!jJI L^Laf-I Jyx^Loj 3 ?^ LijaL^ 

OljLaiJ! 3>^ b^3j L^3 £(ilj-,n3^ JoJLC>clIb 

3)Jj^! liULo iibjis i^Js- 4 Sy?!J 3 ^ cLoL^ b 5 La) C -333 . 4 .'La.a.Q_'?- 3-® 
d_sslaB l^jiaj dJLa^ dijis J^bj i^j3-^! JuJl dlxujl^j^ .iff-JiLkiil! 2^"^^ 

dJLtujiJ - liLcLo^^LJ! 3)-o *1^3 t3 '(^^*^3 ^ .af-Ai-will 3)-^ ^ 3)-^ 

3)-o 3 >^ ^ ^1 C<-££>-3 - Bd j^sqH ^y£■ li£>tj J-Jb>clU jCCidsI J! Jlszj U-i 3 
ilT ^ .y?t-(iJ! ‘i 9 j 3 i^jb dx-A^-oJ! liJjj cdj^ Cai^e-o 3)1^ 

. 5 ^LjO 3 b duMXsz}\ d^JuQ-oJ! Ca 3 J ^3 cjj^all! 

L03J 3^» ^^Li-o 3)-® l^^l3 .p3UaJl i3 Li^j-b jAooJj LLol^ 

(i)UJI d^jt Jio £(JLajjJl 3)3ill OlS La Loma robber Frogs «dj3LJl 

3)3111 C)13 Warzewitsch «(ji<-**CL)33jl3» 3)-® b-Ai-o ji>-l U5 

ib-A-AjUji- cij\^^ J5 .jjtJiIl d3j3 JS_<iJl i3 dxAiJ^ £g-oLJI j-3i^311 

LsjiLo i)L^l i33 .0j3«aj ^ dltaj 3)-o dAcP Ai^b^ £ 3 ) 13 -apJI ,!oQ7b :d_fcuij 3Tb3j-fb 
Alp jaaA^I (LaijU-o ^^3 3^3 ^^3b-^ 2^3 Aj^LaJI Uaj 3)-® ^>33 

.U-^bxi3 J 3 -*-Qj.CjLjLojJI 
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UJjjiLjLuJI 


3 S dj dJLw-o^l J-oL) ijl-oJUji- jl5 OLjLojJI j^p-I^ 

U-Lu 3 .L^ptlS JlI^ LjLoo_(iJl ds>\s>j ^3-*^ j-oo-o O^-oj t^jJl 

Cj^-oJI dUi L Isz^o cJjIJlpJI JlP-1 \^ j £^ t3 J'-***-^ LIjI IjJlP-J JU*J1 J-ol^ LiS 
djlS Ijo j- 0^1 J 3 I i 3 .d_ 4 «_aj CaS^JI i 3 OLisL^l SjlP j-o djl5 Ijo ^ 3 jJl 

Cj^-oJI Ijjb JlL^j IJo .JlssIu djlS IJo LjjvSI LoAIC- JA:^ 


jj 3 djL^l (33 .i^Lr^j 3-® ‘^tAxloJl S^1A-*«J1 ^ 3-«5 IjA-wOo 

t. 

Uaxj ftLtl 3 ji>^pJl •‘^Uil i3 Iao^p- O3-0J ^^Lq-oJI v_q jl 

Lo^t LoAl£'3 .dfyptlj ^1 jJ^Lpta Ll*1*Sj (^7^ frUsl J-waj ib^Jp SjCaj 3^ LiSLo 
gjLol ^3^ juS j-bot ^Ai-o ^Lol 1^13 oUA:^ 3 £^A^b i)L^I (3 LlJ| 

jLpcAj^I ^3^ Ap-t ^3jJp (j-w-Lc^ jl5 .io^l dp^3 d_LAj ^33 cib^Jp ^IasI 

J]^3-*-Il 3-0 ^Ai-«p 3.P C^ptu jl 5 .LoUf j^5zJl ^5^I.i«-o (33^ 

cifj^ d^ljS .«dflij|» jSys L^isLp^ ‘63^^^ \S'^ 

cbl^^ j3j^l g^Jib3-«a]l (^^1 dLUf UAxJ3 .d_j3 ^ ^Ai-«a]l j<2^3 

dJ Jailll ^ td-Lo d_LcP Jl-.AUji' Apt .dUS liiiLe' ^Ai-wpJl 1 jj2i jSb ^ 

.«J_ooj^ :^Ai-iiU JI 5 .3jp.3Jl (J| 


Jl-.AUji' jjS (^^1 SAxp-^1 Obl^-cpJl^ bAP J-JJl ^-Q*<a 7 Io ^j ^3 

£l3jj^l jjp-jl 013^ 3-0 3^b« 3^ C-bl 5 dpz-o bi>jLip-| 

3b^j-0^1 3 I ^Ip7 ^ ^ C-*-cP- £jjp.0^1 03-^1 J-^ jAAo-Lai3 

joszj cdLj-ai^iUI 3-® (j^b 51 (3 jAAo-LuJl3 2^-3 ^ 0^ 

Oj 15 3l J^'^bi-isJl 3I J ^3 JpLoptJJ 13133! 

Sj-0 OjJp-tl i)L^I jpj! Upj 3-^ cJiLap-1 I^jaJ 3^ ol '^j'^3 liJlifli 

cSjl^^ d_LUl (ilJj OjJp-ot .d^tL-g-o d_cpLpj j«pl^p-t i3 L^bl d-^ij 

A^£u-iiI3 £dP3-LLo3 <lPiPj-o LoMp-I C-*-oip- 3-^^l (^^1 (^^^3^3! (33 

831^^ 3^^ 2^^ 3-^-*^^ ^Ai-isj Lpp-^ CjjSajI 3I C^vIpT^ 5JJ1 Axp-^Jl 


! ^^-uo-O 


djp-ull 


'5^ 
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<*>UgjigIjLJLiLoJI (jjul jjoI 


£ 

UgDLoJI 

Mammut americanum 


Sj53 J3I j^So JS 

ij iL^ 52 -o J-oLssiIl JLibyi 

d_t_u/ 

(33 ^ ft ^ ^ ^3 ^ ^J 3 '^ 

I diis^i-Pc^l OA.£b 

1^15 *13^3 .1jl5»' CjIjI^.*^?- JiLf 5 j\sjn]l 

IwUjJjJl ^3 jdJaj 3I - ^i-LszlIl ^_;y5^J jyM 

ft ft ♦ 

1^15 3I - jbL^-jJjI Jj L-)lji)jJI 

tCiLbLipJI ij^szjhj j3-^fj-'^ 

^JJ 3 j-'-^ " Lo ^<^3 c 3 " j\MLh 3 

ft ft 

CajLo J 3 I43I3 cOIj^-oUjjJ! J^l3jl 

!^1S LoJJx- tjbjl ^lift-l) Ju32j ^JJ3j jJLo 


.[jUj^jfCil] .J.^b ^LwJj Jjb (^) 


JlLA ij j Ua I I» 

isjj^ fijLs c 4 iup 

9 6 

Of(.ud 1 OUUl^l jj 3 

««Lo3i;jaJI Obl^-jJI jbijijb 
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UJjJiLjLijJI 


jl5 Olj^-oLbjJl ^3-o g-o oLc-Lo) l^voQ) jl !jLr-o 

. \Sj ^LJnlI 3I j-,ii5zJ! ^jj3 ijLff- d.JLC' (jIojAa 

ic>c-t-o jJLoj cd-Jlff- LaJLlf- £^C)-oj?Jlj LjISjJ Jj-S" jl5 

SjSLs dilS LJ tj| dUS ijS ^JJ3 ^^«n.Q.!aI d^jjo 


5 dUj 5 ^ d.iSJ .iotwb!^ 

,3-0 (History of Animals) «C3lj!5^! ^jIj» 2-05 

.^jIj CjLj!^.i£?JJ 05S0 jl jlSLoj jLiP^! tj jl 05 ^ 3^ 
li-03 Pliny (Natural History) ^jUlw i^jL^ 1^51^03 

<-Q*<03 3!^^ ^ djSJ cifcSljAJl C)lil3xi?EJJ Lq-o33 c d_<_tL<-L'?JI CjIj13-ij?eJJ 

jvaf' tj 3I £(^jla^3Jl j3*<asJl cLjI tj 5 j 5^1 ^ .^L 3 JJJ_tsl CjIj13-ij?eJJ 

Ji Fossil «i)jAE>-» d_*J [5 C-ul 5 LoJJLe' tdII 

.(«i3j-Q-c^l '^3^3-^I^Jia-o-o cL?- Lul) (3-®) O^J^I C-£i?cJ 3-® 
d 3 JL?- 3-^ SjL^ 2,5^ SjoLcJ! jii^Jl ^^4^3 C-ul 5 JJ3JL1I! jy^ 


.jL***^^ iLLil! j^3 (Chain of being) «:)3i^3J! iL iCcJ-M) y> 3-'^*'*^ 

3^ iILLo» 4 jJu£-^ (j dUS 3^ Alexander Pope IWJ3J jJJL^XII J33 


: (Essay on Man) « 3 l-^)H 
^Ja.c- JLP-I3 JS 3-0 'Ss^ l3.«^ ^-ooj^Jl 


dj?-3j dJJl3 dj2-_JaJI 


3^ iC-oJsl3 jo 3^ ^ ioo-tuJlIl ^Uaj (j*'3-^ LoJLif' 

^L!ij» djllS 3-0 Cj^LsJl djszJaJl ij3J .b3iixo 3^ j-o " 

3-0 ^3) ju^3 £1758 ^LsJl ^ J331LLI3 (Systema Naturae) «i 52 ^£^l 
3-0 l£'33 41.013 £,^333^41 j3j-LptJl 3-0 LP33 ju^3 452jjt3 £cli3oojl jojLidl 

£C)Ul3oi?Jl 3-0 2^1311 i3 J^l3 5;^3j >h^l lAjSi i3 4 j 1 j\£- .dg-rlalQU dlLs-ui^l 


.SLj?J1 JoS ^^Js- S>i3J>3fil Oljl3o?JI (^35^3 
.dooSLsd,! dJji^l 3-0 iljLfii <ioo 5 ^ ^^3^3 3^ ‘%?'3 C)Jlo-o 

jJjj3 o^.jb3 jAiI ^ Cabinets of Curiosities «twoL;^l Cj\js^» 

3^1 0930 013130^?- blAj Jio £ja 3 Jlp-I bi^j ^ C)l 33 ipd)l jbb 
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UgjigiuuLoJI UJJIjjoI 


3! «C)Lo.^^ 1»3 t(trilobites) 

.ammonites "^^<<011^3-0^1 >>3 belemnites 

asljuol (jl JJlp- ^ 3-^1 CjLLcszJI C-*jIS 3 

Jl C)3 aUi 1 plJaf' OJlc^I j-olill i3 dl;^ l3 

3 " 

L^lS ^Ihvll CjJo .^UajJl j-0-0 Lajt C-ooj?tSt Jk 33 .bju.^ j-o ijT S^^SL) b3j3l 
Jo Mb 3 j>£>bJsl L_wj3j i3 JLbI eJLifii dil ^-01311 j-o dj| c^xp-3 .JLbI ^Uif- 
.^035^1 ^um (jLouB ftbjl (3 MU-ai CcBj^l j^ 35>-3 Jl d_LaJ C-*-^ L^l 
3 tdBiUaJsl J-*-^ j-o tiUi j 5 b ^ L^J3 d_Lo3) ljry>t3 

£Jo>l 3 (jl 3 -*j> Jl ^ 352 J dUS 3 J^ Ji 3 0^1 

Mammut «Joj-oyi d)3oUl» 3I «(Joj-oyi j3:)3i*«Ul» -) J3i:^l liob 


- i3u^ 5^ 6^ 3^ £Jo>l3 Js>j JI3 camericanum 

Ob 3jJl cJean-Leopold-Nicolas-Frederic Cuvier 4^3^ dLjJo^ 
i^ 3 i 52 Jl ^jb 3 d.*-^-*-o d_t*B35 jaI 52 J 3 cJaiLs ^33^ ^&-wjb dji^i.^ O3-0 Jozj 

^jJij jLftl 3j^l d_cp-b j-o dj^3 £dj2_aibi OlsLu-e" djj>£>b2-o 3^ d_cp-b j-0 3^ 
jl 53 cbz-o jl 3 blJ^^ LaiOj 03^ 0 ^ O.0?- JoJlsJI 


3 ^^ J 3 Lpij 3 .L^zs>j d_£Oj OB 3 JI 33 ‘^33 ^w*^b^ 

djbjJij Jl JOf Oo?t.ool OJlp-M 1 Olsbid^Ml cCoISIbI j-o jd5 JlOOj 

(jAfLoiMl 3 'i>3baiUil d_c*B 3 S dj 33 Oo?t.ool IJ 03 CJ^ J50j ^JlU 0-0^52J 

.L^LojJ djbLai 3^3^! ^3bJ 

. Joj-oMl j3'^3^U)l pliif' J-P j3*->333Ml yS- JiOdb ^-ol3 >£'3 

^ ft ^ ft 

d_cLft 2^33 il705 pbJl 3 joJ Jl J-ui3t3 ^133^3^ djM3 J^l j ij-il-o 

6 6 ^ 
0o2-0?-l j3'^3^b3 J3I 03153 .«J5Lo.P J3L?w3 3*ijO» dOp 3-“^^ 

^bJl 3 0 -L(ij 5 l JkB td_oo_Lp i.u/l 3 i t^^^dO>tJ 3 bJl dB 3 L£l-oJJ tdOp jitu jt Us 

Jlill 3Jb3 ^Charles le Moyne 303-0 jJ3U:o 3I5 ^bJl 33 .1739 

ft 

g-o 3jbl>3l 3 l33Uu-o tLongueuil Jo3.c^3J 3^ j33b J-P J-oi£> 3 jJl 


.[jUj^jfUl] .(filO^-Ja3-yi) Ob^:^jJI j-o fiLsjALa d-jj (^) 
.[ jUj^jrvil] .i)jj>tJI Ob^:^jJI 3-* i«s>jO--o fiL£'_5-sj»-o 
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UJjJiLujJI 


dlLas jlS^ cds\J) iL^jJl CJlS" .Iroquois Algonquians 

U-*S d_u)Jk3 j5jjJ3 .CjlilJuO^l ij (jilil-J 

ij3 J^^lJl jL| jLc»-Ml joizj ij jji-LsJl Jl l^jJa-ol cJlszj 

IjSLuJz-o g-o £L_ijjAJl Jj<a3 ij dUS jl5 L^j £C)ljJsl 

.tJll*u-L4£) iljJ-c (J^l i» 33 jJ 2 -o 3Ji> U-P Ax 52 j j^ £3jLi>3i d_3j^iJl diuaJl 
I3J-03 dUs JL-ol Jlszj (^^3 .Jw-kaJl ;Jj dj>-3lU juSoj-o^l ^3-o JoJk^Jl 

^j3-cLcu..^l j3x'3-oLptJl jIjI .d_cL)j^ d.pt)l3 d_Lo 3^*^^ ^ . Q .L l ££u : > (Jj 

iijL^l ^Ihvll ^3-o - l3^1 L^j 3 - CjLl^i dllias 03153 .OLasL^^fl 
j^-LoL> j 5 L<*l 5 z-L 1 ;J| JL>jJl iLp .ioJa£?i-o \j-^ jjp 

0315 .iO»c-o jL-u/l 6 JlP3 £ 5ljLas 1 j 133 cpAiJl 0*a33 pljJI 0513 L^3i3 JOs d.<Jip 
-JOjI 6 jOp L^j-o cJli ?-13 J5 j3J3 £jLa3^1 Jo OL?t-o ij j3j^ jLLt£i5U 

JoL) 0^^311^ OU-Ozj ^Ihvll dllj C^Lg-it 

^sO-koJl LobJl ^^^52-0 jOLp- 3JI Ja^3 Ji^j-Il giJol3 .j5_4u^l j«a5 Jlrj ^llogll 
13^111 C (^^^.rCrCMXXiMA XI i)L^I i3 ^30^1 J-03 •o*'3jOJl3 doloP3 

3\I5 1^33 iJLiIl OJoJoJl 3^511 t^Jos ^_3LP3 .30.03031 ^30^1 305 
dXo» Juo L^OJ l3frL> dXoo?JI 0^13)3 «j3?3tl Jj3£03J JL^j 3.0 

^llovlb JJ3O33J Ja.Qi£?-l dU5 g.03 .i.^3^13 Chickasaw «3^150:J 

IwjLiJI 3J5O1 dJllfij bH^3 ‘33bJ33l 3J dUS Jlsj djOl .3-0I jlSLo i3 Oj^l 

jOp 3u.oL:?J1 3*031 ^^Lp dU5 J5 •1-«*33S JI dOOjJl JlpojJI d <vIoP3 3.*«Jl3 
0315 i3iLp Jo2J3 .Cabinet du Roi dUXl ^3^^^ cdOcLo 13 l(^gA3) 3^1 i^jJl 
Endroit ou on a Iap Lo £3u5 Jo> Jl 3jbi>3l 3^ 

^3Jl3) «J^I fUip d^ 000151 ^jJl 3l5Xl» - trouve des os d’Elephant 
^J^lll5 i3 dj5l3Jl go ojOo eJLifi) «JOJl ^Uip dO oiOi5l lsXII 3l5Xl» i33 

.(Big Bone Lick) «5jrv^l ibJ» ^b 03gj 


.[jjUj^jfvil] .fiUUoJI LSojxl (jjj fibjjji JjLs (^) 
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UgjigiuuLoJI UJJIjjoI 


U-^l5 tw)LJ !3 Jij»dll! iT^hc- CjJu J5^ OSojI 

^^-LseJ L ^3 U-^JL*j i 3 d^ lilLji) (j5o ^ S| iO^Lo (jl^^ ^J| 3 I (jL-oJUj 

Oo [S^ l>Jj^ I ^ IiJjLu> t, Q X 1 i/^T II 

jljLad tiUjiS^) J-t_iJI S_Q***n*ll d**nC- Oj 15 jJiS 

Lo 3 Ji >3 Jl 'w-jL^ ^ 3 ^ JlL^ Olj^jj 1^3 d£?Ja_t«j3 (O^joU,! 

^JCLtwja (jy^^ t33'^3^^l oLLoiI Lol sIJic*- JjsJb d.^1 ^-«aJsl 
3-^3 c(^ XA ]o ^Lc- J 3 I 0 IS 3 .^ySKih jLwjI jLiauI duJi3 g 3 ! 3 J! t3 (,y ^3 £t3ljj£>yi 
jJ ^ lS^I lx'J^ cJean-Etienne Guettard 6^1 

64^. o' o^J 

^LsJl i3 ^3ls2JJ d_£^JJjl (J| L^jJ '^33 i3 ^3>o JcLuj JJ3 

}^\<^.oLJ)}\ ^ 01315^1 J j-o» :1752 

Louis- (j^IJj 3 i (JLp- - ( 3 ^ 3 ^ tOLUsl hypz::>- jusl J^Lp- 1762 ^LszJl (33 
5 jL ^31 ol 3 ^» o' jlfrl jL) ^ 3^1 jiJ cJean-Marie Daubenton 

(J| ^352J fL!i £'3 Jj £i3^iU3^1 UI^-ap- (JalJ 

& & * & « 

3 I £j-oJIPt4l 3 ^ cdjl 33^3 .LoL^ L-iLpt^ 3 P -1 (33-Li^ i 3 -o ( 3 ulj->i?^l U-*-*j idLjjJI 


.3^1 13*35 3^ 3^^' i 33 ''-^^' 03^ 

^'-*333' cil 03 '^ 3 ^'-ti' 3-0 liOlj diptAii CaLao' d_i«_ij OaS^JI 33 

£«tiLJ 0-® ^3-^ O'® Lt ^3 tbliJl dUj CajIS .jJlIJ (Jj SjJjl ajjb 

Caj 15 UJaJ £J-*_qJL) Lolidl OLL) (Iaa^J l-)Lj^ 13 id_tu_a 3 jSOlIb S31PW3 

j^ £William Hunter jroLji ^:>-*J3 Jlp-3 -^^3;^ jJLszj SLki^ 3 a( 1^vb^l 

3^3 ‘3^^ '33***-^ ^^3 ■ 3 ^ 3^-03 jiasUlIl 1j^llJ3i 33***-^ o' ^dilib jA-olidl 

i. 

. ( 3 *^ d_AAO 3v_maAj (^3' 


( 5 AJ I93JL0 JAAaJ 3^3 £d_jS IJjAP- bl^AP- 3I5 jPjiAisl (Joj-O^l J-Ai]l» jl ^3513 
i 3 -^' . JSLAJI dj 2 _Apt-o djlAuil (Jj 131^3 £^ 3 PtJJl ilSl ( 3-0 djl 3 j 53 •«^(^U-Lc 
.^^^The American incognitum ^*^<<(^30^! Olii 


.[jjjsAI] 3I ur^3 incognitum ^^uiLfr^Sol 
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UJjjiLjLijJI Lpljiuill 


ij^^J - (^'g-j.Jra.ll ^LsJI L^Ubl 

gi:)3 .(jiLSJl J 1 ^ji^l 4il:> Georges - Louis Leclerc, Comte de Buffon 

• * ft 

Jj 3I 1 Jlj> 13 ^ c^jItLiilll ^3-03-0 cbliJI (jb 

(J3S3J jibj^l cJoJ-ii L-)Ljjb3 •5^3-dl J3^:^ d!-Jb3 l)*!^ 3 ;d_LaAlo 
^3111 dit ^J^^ 3 l 3 J 3 dit 3JwJ «b2.*-oj?- L^jo 3 t-ot» 3^3 £jry>^l ^3-dl jl 

.dUS OJlp- dJjJl C)bl3<j?Jl j-o Juj?-3J1 
iJj^l dUi (J 1 Thomas Jefferson j34«j_d^ Q*j\ja^ 1781 ^bJl (^3 

Notes on the State) «Li^ji dj^3 Olj 5 Lo» jl3J^ lU^ 
j3*«jA*i- cSjdLoo i)^3U U 5 L?- d.^.o.Lo dSjj Jlszj d_aJl ^3jJl3 £(of Virginia 
ijS ^j-o (jl3ai?JI \jji> (jl 13333^ LiLajl d 33 .^3aH£-3So^l IA3J Cjj 3 -«a 3 

dJLo 3I J.Ajaj» 

C)bl3*i?- jl £^-*3311 edi i3 b3j3l i3 SjoLoi Ojl 5 (^^1 iijJajJl dUS jia 3 ljj) 
j3«jj.L*i t3-^l U 5 ^ .(^jJLll ^bJl C)bl3*i?- j-o «L_i 52 -d>l »3 j^-ot JoJl^I ^bJl 
jljj^ di^ .^3PtJJl dJSt j-o 035!) jt j-o jl3.*i?tJl 1 jj2i jl t^Js^ jrobis ^-0 

djl £bj_cP-j 3 i3 d_d£- 33^52]! jlSbo^l i3 jSo ^ ISI3 iC jlSbo i3 1 ^ 3 i^ 3 -o 

^_Q ^ £d_J^^l L^Lp- i 3 cJl3G» (^^1 SjLiLII j-o dLb 'w)3i^ jl 5 

^5-tJ33 -^^^eriwather Lewis j3wJ3-1 lJ ^_^1 b«_tJ3 ^-^-*^1 ^^*£•3 ^3 

jl33?JI llib Js^ 1 ^ Ji3 1^35zj jl £ij>sdl JUjJI Jl William Clark dJj^ 

.aiikO,! dbb ObLft (J bj?- J33:^1 
L^t j^ JLlo ^5b jLj^l jS^ ^ C*xp- tdv^^hll iUaI 3 l 3Jis lJk^j2s» :iw*lS3 
dJiip- ^L^Lo^ J Cdi^il L^l 3I £L^bl3*i?- j-o ^3! j«blj^b Caps-o-o) 

.«jLu^^l 4^3^ Jl i £ usl ^ 

ft ft ^ 

C)bl3*pJI bliL) CJ-03 jl Jlszj £1795 ^bdl JJI3I J i3uJ3b J| d_c* 33 J J-03 
dlil^ £LoLft jj3■^^3 d-u*-op- £>3-o-ft jl 5 .j 33 v_Qvol > dJjJLtl J| 3jbi>3l ^5^)3 j-o 

ft ft ft 

ejj^b cl 3 Ju 0^1 Jp -1 5 l.b^ 5^-3 ‘Ijjb l-^b jU 52 _ail 3 jLL)JiLo3 jdxP 

- jLp-^1 j2i52j J - 3^13 d_l^ ^Lft J^-dj [^ibij 3^ (,^jb^l 

lji*iJ3-ai ^3Jlp- i^Js- S3XR-0 dJjJuo (J d_ccS 35 Ldj .ii-clft- Obljlovol3 CbljJi* C)1Jlp-| 


44 



























Ug.ag'i ijiLqJI ujuIjjoI 


j-ojj jl dUS cio-oLsJI i3 tj-o J-J-oJl \SS^ djjJ j5o ^3 

j-o ^Aiiil i^^uUjAll ^UajJl JI33 J-«aQj L^-O-Lo d_*«_QjJ 

• * fc * ft ft 

i3 SL^ ~ d^Lsj Jlj?- 1 <1^033 0^ <i*w-^L> 

Ji;3» j^jb 

(^^1j33-^jJ 1 djulijl - ^jLdJ j^jb L_3i?tI-o i3 J-0^ 

0133! ij jl5 i j^jJlIII |3 LoO_uiJ - dbUil hjS^zS^ LJLPtl4 

(^^1 ^llovll iailji |3 OLpLoi d_t*335 i^^si-ol .LJLptltl 4£'3 joj^ i3 

4 i33 C)LLc 52 j L^jli^3 £J■^^ ^j^ooUJl ;3«J3J Jl Jj3.*^3J L^L^tji J 3 jD 
j-0 JLLoojj^ 15 £033)1 dUS i3 ^jOu.*«Js 1 t3j3ill Lii33 3I - 1796 JjjjI 

.ioLft 3 j^L?w3 i 3 ^bJI 

Jj^J^ O33 JJ-o 03-*-)3J3^1 .flLjjJl dOsb-e’ djlj>5b?w3 Ijo 

L^l JO) L_ail ^bLs JLiji) jt3 £0jJai^ Oj 15 Lib^st J d_L3 iJLijis jl 
Jl JiL) U-O £d_L9 L^l d_L_QJl Jl JiL) jl5 £^113 g-o .4£'li3 JiSl 

d.*a£?i3 ^J£' <^b->3 -t-Q*Ift ,>^^1 L^-'^is2J3 ^-Q*!o 1 L^-«a52j £LJ^ 

c\Xt^ ISo^ j%M j-0 d.*j?axp- I4O) j-0 £^^^L_iptltl J 3ji3:^3J>l d_L_Qjl bOJ 

ft ft ft ft 

U-^1 - ^->13-0 i^Js- bzO) 3 j 2>3 - <1^*335 Jj^l £^LaJI cL?-jJI (3«lj j-o 

. jJ-i^iAlo j^^3J Jl jl^35b 

ft ft ft ft 

j-0 ^^1 LibjSl JxS j£- Oilio ISo^ j%jj JxS jl j-o» :d_c*33J j-Lftl 

jOjbiaiJl jo j-03 .«L33^^iJl j^- j-f^Ul 3I £jUj?tJl j^ jLa^^Jl 
^J£' dj>3.-oJLo JjiL>l Cili (3ul j)b\ dj ISo^J_cd 3 il^LLoil C)bl3.cPtJJ SjooJsl 
jb-uil dj Oj 15 ^UaJl frOjJl (3«lj J-*3 jl jo?- J £«iljjJsl JajljOll Ji;5» L^£?iJa_a) 
1 jji, J d_o?Jl C)bl3.o?Jl Jl jJaJl d^3 ■ j^^z-o J^Jj ^J£' ioj-o JoiL>l C)13 

^^y» :^LuS_^ j)-^^3 TJOll ^jlp- J jJiJl3 c-LLpo^ lilLff j-o3 £l 3 MIp-J 1 

jl3.o?Jl ^5-Lft Jb?w3 J OLbiS^Jl 1 jjji J ^dLP-3 ^Jl J-OqJI 

£d_c*335 J-03J .(IpoJ-0I3 £^LcO) jOaj J| J_01 d_c*335 jl JozJ3 
Ofrb^ d.*3toiJl ^Ihvll jl j^ 4J3.JUSI i)jJajJl jl J| £4jiMJ «djL3i iailji» Jlszj 
J a-Oilb JjUt J» bju.^ LfiijJuO^ J3SLQJI3 jb-aijli .djJpO Oj 15 L^3j j-o 
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UJjJiLujJI 


Lo.ii> 3 ^ cLoL^ L Q (^LcmiI 

.«l3!illi^l j^t jl5 djl (i*3lS» C*jl5 SJlc »-13 SjJij 
JlJ? 0 ^ jol^-*J?JI ^jJJl^ l5j^ JftLuJ 

jl5 d_c*3^ L^jJs (^^1 djK-oiiaJb ^1 U-^lC jLwi^l 

4-«bjiU)l ObjLAiJl ^JlP JkB d_c*B^ ■LhJ'^5^-^ .(LuJiJ 


.^^j^^iaJl iiljo i3 Jlj->^ 0 ^ .jaJjI JI Jlp-Ij «JUji£>-l» j-o v.Qvvoll 
J^-*-^ ^3! C)Lo^_aij - tiUS j-o dUs >6-^^ 

J33 -ijwJjjI Lujan j^3-^ j-^ l^Lq-o 

C*xp- cJojJuo ^IlXbI 6 (IpLojjI^ LoJ 3 12 jLj ^sLIl JS_c^l ILci 
JoJlPsj ^j-o d.xj 3 ^ OLo^^jJl c-bj3 ciiLszil ' g djLA.,as>i 3 JwX-t 

jl^-cpJl j-O djl cijlj Sj-0 Ljl^-o cjS-L^l Iw-cP-Lo dj^jb 

(^3^3 (Megatherium ^yjylJzyi ^1 d^ ijibsl j^iLuSJl 

j^] lSI ^J1 3I ‘^J1 -i^B ^biU ^ djl j-o ^jJl ^J-^3 .«i3^bj^l 
g^_£ulj 3Ji>3 jbzj j)J djb Lg-Lt.Qj:i d.^^ jl 5 cLjUl j-o JlszjI 

d.£u.dj ft,jkiJl ^j.JaJj .iiiJj5^ ^^^.aij>-l jJLI 15oj-ol jL^l ^»3li-o ^^Js- 

SjL^ 1^3 - obLL cMaastricht CJ^^jJLoLo (^Jo ;jLII 6^3:^! 

jsy>La i3 " lPj^I libo-ui (jLLwjI jLo (jL_aib ^-Oj-03 ^w-JJuo ^>s>L*h els qS^ 
Jjjjl J-0 ljU>l L^-cLc- ft^iLlui^l \Sy^ ^ OiOjV-aiU.1 dj jAj> C-JI53 


.1795 i3 l^ii^?-! 

j^So jl j)j3 Jo 93 £^^3^^ ^tszjjl eJbjl) C-olS !j| djl duu3^ o-Lff-I 

.ioLltsl ilj91 (j| jia-Jb ^!ji^9l ljol> tjlS .bjul i3j^l ^^3^^ dlLljfc 

t3 bJS SJoJl:^ ifljjL) J| duu3^ iJ-053 cSjjLuLo OUiaf' g-«^ <^bj3 

Jj cSjj-q-Jo 5jja>li5 j)5o ^ ojja>3 tCj-ojJijl ^l^jl ‘iiLijfc .5bo?J! J| jiajJ! 

.J Ltjb9l C-0I5 

^^^£>3 ^ 1 ^ ‘ ‘' b.xB d_; 0 j 7 c.Mi-L^ I Ld^cJ I ^ Jj& lJ^ 0 ^ ^3 lI ^3 

<JlS ^JSJ» ;l 3 Lo 1 ^ .«LUsbJ ^ 3 jLai ^Lp ^3^3 d-ojbeUsl 

.«5bi)3i?w3 Caj15 Sj3j ^3 l3 TioljLJl ijiij Oj15 
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Ug.ag'i ijiLqJI ujuIjjoI 

(i^-oljLo Lff <lxx 9 ^ ^L)t Jl 1 -o 3 

cLLoo JJi ciiUi (iLpijl J 5 i3 jlii-o 

.^j**jjLj i 3 iffJ'iiJl ‘i*S>LL 41 

t^b 4 jLc>- tLajI jlS Jj i_£Lc>sltl (j dju 3 ^ J-o^ 

;Jj d_lj^£?tj jOi^L) ^JJa-o Jj-^ ij dU jJ djzjli jbjl ^jit-^szJ 

C)J^3 tC)bl^a5>JJ ipj^zxi_3 jyS j^I JjjJal *ji 5 bo l 3 jX 

0315 ^1 '*>Wallabies ^3]! Obl^^ joxj jlSLtl lijbj p5J 
ObjiL?- ^yjals>6 5j\^ dJLo ^£>-53 ,^1 Jlc>J 1 Jj 13 -o 3 .^j*»jb*»j?Jl 

^ i.^S ^ ^JlO P&SC3.1 TftSSy (^5‘^b Jl^_aib 

L^Lo^-ox cLjI^ dJ_jiJl cProboscideans Ob-o^i3jjdl 

(Jx ll(is3 tgomphotheres C)1j^5AaUJ13 03^51^1^13 d)3-oU15' - iojiiil 

L^_u^xi ^llovll i)3jJ (^jl3=o£aj jb JX3 dj^ djjbjJ C-ojJjS .j^a£?JI ^ JlUsl J-*-3ai 
i 3 '^ 3 ^ 3 -^! OsL?Jl ft 3 -oJI dliSbo i 3 CjJlj >3 J-obzj 

0-0 dX 3 .CJ^ LaJ\s> (J 15 Ca-*J?- cObjiL?Jl ilL? CaJ?!J ojlSLll 

Oj 15 .Cxi^ g^i3li«-o dj3l?ij Lo Jibzj LfliJilJxt Cxjl 5 i^jJLll 
dit i^b -iJ^l TinTin jb jb j-o dxlxb dJjj-o ^wxiSUsl jljJ^ 
Jlszj 1 ^ 11^3 cOj-oX j-0 d^zjLwJl i 3 jl 5 ^ LoJlIx ObjXpJl i 3 Ui«ajtlo jl 

.icSbiSj^l jhs>- d.<.LoX jx OJlPcI) jb jb C)lj-oL^ 

-J Jl^ £053)1 j-0 Ob-03bjjJl jx OjJlpJI oljJ^l LjiL^ 

LiLp- jUiioil jy^ jx SjLx 3X^3 £^3133^1 £jli41 J-*-^ 0^-5^ iS^p-bxi ds-^x>s^ 

libi OJlp- 3] (^jl?-3 £j-kaX_Lo Olj-o jxx-cO 33)^13 £dj?-3Jl dxJaJ-o ^jO) 1^ 

LoJlIx j.s503 !dJjilu*-o Olj-o (jxoo 3 - OJlp- djSLi .LwJ^J lo jyiszj djls £j^l tjbj-o 

j^l (^^l?-» :^b JI53 .«j-o^l 1 J3^1 ^Jx Obj-QpJl Jl JOj 

juxocO-3 itu-cO- 3pb Jl bjij-ox ^b-03ipjj^ 1^33 170 3 Pij ^Jx Oj-sslll 

.«iiUi j-o jS^LIo bl tjr^ liJbXs JljJ^3» lOLbl ^ .«d_La) j3.*J-o 

.[.filla jSjal fiU53 tjA^5Jl el.i.i>u jljr^ul 0^3t^ (^) 
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UJjjiLujJI Lpljiuill 


ilLaJ J-kfl2o LlL>^ 3 ^5^l5^JI ^^iJaJI UJlsz-o 

jjljjJL) Sc^lo-o Sjvi-o .jUailJI i3 4 jjX- jvSLp-^I 

jjji^ 6^3 cOMJaJjl J-oL> d_c«ij dJllfSi (jl5 Sj^iLo iw)LJI jl5^^3 .iJjLsJjl 
(3-^ S^LcP Ij Ltj^^ Lq_1^^3 

^w^.Lv.iO 1 LoJLlf'3 • (^Lo.i.4^ 4 _m«_«_cLo 3 ^I‘ ^^ '■^3 c^>33*^11 

i) jLC*-^l -tlio Uii;3 Ja^ J 3 JlL^I jl ^3 j1 jt C*i5 ci^LaJI dLL) (3 j-!^l 

3-0 ‘3^3 Ll5l^ LL) j-v-*t.ll 33J 3I5 4 jJlL :^1 

.i)lAU Sjuj> ilL?-13 Jlj^ cd-Loi Sj-'^ 
C-0IS3 .d_o_(it3- il3Lb L^L)3l£?w3 j^j^l3 iuJ^sUsl jjljjJl i3J^| 

^Lii fiLi^j 3 J->3-^3^ jL_wj^l 3^ oL)3i£?ti,l dLLi 

.il3.*wJl ^J| J-*-^3 Cj 3S3 OjIS .3jLis3l 

.CjL)jAc>J! 1 j-J 1 j 3 -o 0 jji>» :'ic'3-oj^! 3 o-**' tJl 3-‘^3 

jJij dUjJ3 .cLuJilj 3-^^ ^ ^i -*13^ 'ijlJj 

ColS ^3^^3 Jl 3j-^ C-t^ .«5jjJLij <ijLLs2j I4JI 

L^l d_^j^L) 3'-^-^ (.j^3 3^^^^ t3 ^^3^-^^ 

.^3352^ l^3j 351^ 



1812 ^IaII 3 dA 03 Lai|^ jL^V jiuJI IJbib :(4) J^JJI 
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Ug.ag'i iuLqJI ujuIjjoI 

i)lj3 jLu jl5 .lj.^-cu-0 lloi C*jl5 Jl* 51 iIL 3 lllSo j_ai CJa^lII 

J^Lszj 1^333 C*xp- £C>Lo3J L^-OjX-3 £C)Lo3 J 

cioJuo OLC' 3 -cx:^ O-^ 0^3 " CJU 3 IIJI Oj15 .L-) 3 JaJI iwJls 0333 

- iJLpJl Jiuo dSLc^-ttJI j 3 Jlc>J 1 03153 4 .^-J-ui LJsl 03I53 

. (3 L&3-^ 1^ 1 03^ ^ d_Li5 

jjAiljOl J3^ l3 '^1-^ (j-w-*-^ lSJ 3^ J3J:iS.Lo 3)^3 

(33^-*-^ ^ I 1-*-) I 31-*-*^ 1 3^^ ‘ 33 1~^ 1 31-*-^ 1^ ■ 33 1~^ 1 

JlLo 3 .iLiiLOfii j^l L^l cii^iLo j^l Lxil 3-® *^^3^ ^ iwJ-«aJI ^LsJI 

33'^3^*' ^^ ^3"**^ (31 (3 ^^3^^' (w)L.103^3^^^ 1 ^^Lmi (w*.1.<aqjI 33'*'^ 3^^ 

SjO^ll Oj3l3 4 jL^I i 33 .<11^^13 03-oLtl (^303 ^J| (^^1 il^OJl 3^ 

L^ixj U-*s Oi^Jol m,L) SUa^ ^li-o 3-® 33^^ j^511 L^LLuiI 

^J0_ai3 iillLo Jr\5t Ijjis 3^ (Ji L_0cj d_Oj ^335^0 

jJis 33'^3^U)1 Lot .^303^ J\5t 0L^3 J3LJJ 3L> - 4 L_qJJ (iUjS3 - O3-0UJJ 
03-»i2J itoLsiJp JJ33 ((jOJl J:r 3 311353) Lo_ 4 «j ioljuJl d_ailj3>l-) phoTp-l 

j^IjU 3^ ^ ^333)07II 33)01y 31^ £^Ij iJI 31^1 U5 £gJaJb3 . JLp 

.(wjLp&f-^ j^l S3CL0 - i^y>l3-Lll jia52J 3-® " J-siP- Lo 1 jjfe3 cLoLf <0335 d_J| 

dOiilll dJU-pl ^hvpQ 3 ^ £Jl51iIL) clJai^t (w5o3l J^» :^Ij Jl3 

.«L52 j 13 ^jO) ^Lp g3l3il i3 3^3 ■‘ib2>3uo Oj 5 
(Obj-QpJl ilLo (J| (^b £j3Jpt SjCS 3b-«j5ll 5 LIj LL«apt3 3^ ^J^3 

Jj3.*^3J d_L«3t ^53J1 JlpJiJI ^iJaP 3^ Sj5L-o Jp-jUjI J^3 

(woP" 3^ 1^3-®-^ 3^^ 3^ .OJ-pIs b-ti^ jj,uJ3b 

35 .JbsASb 3 3^*^ ^^3 ^313:^ 033-^ 33-‘-^3-^I (3*31^1 JLaipI 3^ 
5^3P3 Js! ^AliptJs! ^13^511 L^JpcLmxj c^^LO) 5 jlp L^ diLp (^b ^jo 
L^-« api3 Jl 3 (iuu 3 ^ 3^ O3J0L0 3-**' U^J ^3 0^3^^ ^3J^LLo Opo 

^Jp- 3^ ^ 3 ^ d..i-i 335 3 ^ 0^13 iic^ 3 -Oo i*PjiLo ^13351 iSj^^ bsJa 33 cj-^ 3^ 
3^1 ^3^1 (jr^ Jljba i5'^l OpojrOUa! 3^3^^ SjulsLiJa ^ .L^lJ3Jii 

3I 3^ 5 j^ d^LpjrOl 3V^^3^^ twJLk) 3-® ^^3-^1 tjs^) ^3^-^ ObjApJI 
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UJjjiLujJI Lpljiuill 


Jtilpl jCiS- Oj^l ij L>^ ^ l^ljLo jWuJjAll 

i. 

jja 52 -J! jJilp! UjLo £tw-JJl Lr*^ OiojlaiLt! CjL) jl jOss-JI 
~ I ^ ‘ ^ ‘'“ djLs Lol .i^lj lS'^ tJi 

■^ 3 ) - 5jJa! G j^di LajI ct^UaJj! 


.(mosasaur j3-o!j3^ ^1 U^ ^^Lkt! IJlj:^ 
^^IJlpJI i3 ^^5^ ^ £d_£lSLo ^J^ (^Ij C*xPt-o cIJl^I CjS^ Ljijrisi 

^5jJl j-o^l jt ^J IJj .^Aill d_c* 3 ^ Jj-^ 

•• •• ^ fc •• fc * * ft * '*’ 

d_L.tu_OjJl cLs^^] - d_c* 3 ^So (loUJl L^.*«_£lj ^Ivnll 4 -|l 3 ^w-iial jl ^ dlszBl jl ^Js- 
OJLAjsJb 4SI53 4 Soz 5 - (jlill ^3-JaJl J3LIJ j-o Cu 5 U-L03 .^IpJl ^ 
4 j 1 j 3 C*i 5 Li-03 CjjSjib y^ 5^ kJ^ CjIjo - t 31 'j 4^1 ^3-b> 

^3 ^ Lo-Otj d_t_* 53 ^ (3 ^ ^33^ ^ ^ ^ l 33 ■ ^ 1 ^ Lft ^3-^ 

LljJo jLo (^7^ i3 d-cuAL^ Jo^t cLJioclJsl ji>jl (j^Lf- (^^1 C) 13 J_(aJ 1 

i^L^ ^3^ JSLJij 

<^byj| i3 ‘^^'-^35^ « 5 jjipcitl 3 “IaoJI 4 L_aJI ^ 33 » t3^ djj<jLpuo 133 

lji3Jii-o HsLft lilLuJs (jt 3 j2s 3 - b.y^ gJlaSIj ^3^ .djLJio- 4.0-03^ (jiljJjj^l 

IJuJs (Ji >3 J-st^b lilLliJs jlS liU ■ ,^a*o!b dUiS JJi - 5 ^ 3 Jii_tjl ^l3jyb 

l 3 Sbjs 3 tiojJLLo Cibl3-o>J jIjI 3 > 5 bo_Lsl ^>-0 03^0 jl 3>-® ^ ^LsJI 

. I ^ * c: ^ 40 c-iJJ ^uu 3 ^ \Sy^ ^ 




3) (3 jAfcJjb C*jl5 OLs^LoJsl i3^3 


b i^-o L^ 1 33^ 1 

SjLcioJl jJLi-e' iLiJ^jl JLs3j 3 OjIS .Obj-ioJl ^Lp ^J^ d_LA«jJb LssjIj 
io-oLsJl C-*-^) (^uxJjLIl ^Lai^l j3SUsl cjaaaJ^I -tLJllj J-0^ (^^1 

OlslAuio^l Caj 15 Jl^ 3 ^iUjJ3 £^&j^LUi 1 j-0 JjJlsJI 1 ^3^ 4 .£jl 3 .<icP 4 ij^^Jaj 

JU-ft 3^J^J jl jJiLiIl j-0 j 5 o ^3 .(j^ jJl^oo Cave-ins <iooo^l 
3J £g-oj^l Sl3Jl> ^J| (lAAAjJb d_LA_^ C*jl 5 (^^13 £4.0jP ^UaP ^Jp ^sj^Lltl 
^.00- £ j^Aw-ooiuXl fr^3J2> Jo -1 SJlpL£«- 6'3 .3352.0^^ 13^^ U-ft j^ ^ 

lanimal moyen de ^1 4^ i^Ibl 333 £(jbjJLLo 30I jl3;o IjIL IJ3S 4^3^ 

.^&ooJI Ja.a)3A.o 3 jjL(>3j3.o 3)3.0- 13) £Montniartre 
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Ug.ag'i iuLqJI ujuIjjoI 

dj LLcC- I ^^j.u..<oJ^ jl 5 CJ3JI Ijjb 

& & & 

(J^. 4 .^j-iJI L^. 4 .^ 4 xIS 1 (^^1 •^3J3^ 0^ C^Lffol 

JLmijU ^.a.pcJI i^^-u) ^^JL) ^ c^Lo>< 3 djIS &lx.M)l ^ 

0-® d^LQ'i djLo^^j J-'iSJ djtJo jiJ .d_j 5 z 3 djLjAp- 
Lr^l jt <J ^ ; jls^^b IjJLo d_c* 3 ^ ^waIS .Lj^^ 3 jdJ^3 tdjjL^^I^^ 

jjjJl ^wajL >^13 iju-tidj^l J-^ j-o ...jJalll jgloQlx^ jjA(Uj?ij ^jJl d^A.{LLi 

* ft * 

dJLiJ^ d-c 52 ^ 3 J cj-cojl d-cPiJ jd«J j-0 djl^J-u) ^jl clSOO ^LsJI J^lpiJ 
j.^1 ij*>jS d-*-o-o .«id>jiLLo L^jdszj (jlS Lft^J 23 J^-Audl d-cAS^S djbjAj?- 

J^ iljLiJi j^jib i|j«jjb ^^Ag-dLg i3 ^bUL) d-Ai-^id^l lS'^1 (^3^^ 

i33 -LiU,! j-0 - ^-Q[^^1 LjJo j^l ^3j^2-tl3 " bi3 JjjJjjj i3 d^Uaf- 
iLoAl^ iJl ^-^boj 3I ^s-aacOjI J 3 jl^.^ jl 5 ^ diii?sJJI (ijji> 

dA-^iiLft^ cjS\^ djlS L^t Ijlp Lo c>jji> ^ (^7^3) 

JkS Si^iiAisl ^j-0 jdS (jlS li|» JcLuJ .(d_LAAi (J^-aLo 30 3^^ dd-0 

L^l (jl ^^^1 djbl^-Aj^JI ^JlC- ^sSs tj\.o.Q.II lbj5> JdLo i3 JlaSsLaaiI 

^3b-C^l i3 “iszjls 

Jj^ls dj^^ Lb^3 03 0, b 0 LsfUi cdj^\jSC^\ iftjj ^5jJ tddlS 

lJLaS ^>5SJ d^j^^S jlS ciobJI CjLS^^I JL^ iJ ^3-® 

(Iaa^^S jlS 3J» :J3^b j-o^l Idjb i^b J <JuD^ Jl 93 .oLij^JI 'wJJl:^ 
d_»_AujjLJI jaa_aj^I i 3 bjlj-tl i5dj?-i (J .«bj3Jj_^ U-;^ ^b^Jl CJLti) 

cJSbiJI Ld^b^ ^&-aaaCO twAJJ^ll (3 

(jlS^ (^jjOJLL) ijjjLPtJl (jt - (jb-AAl^l C-LtJ - d_AA 33 S^ 

.^AiJl ^bJI i3 djbjljj^ ^^5^3 ^3j^^ L>^ ^ “^1 b-Axp- tbjj^ U-C-J Id^ 
^Lol jLii^MJ d_J| J-03J ^bdLui^^l djl (IaaS^S j-Lftl tCjOj j-o 3^1 dojj 

9 9 

epipubic (^^LoJa^zj j^l jlSj^d jbj.A-0-0 jbohft L3I djbjljj^li ijjAibJI 

b^Sb ^ jwv!ov!l U^Jj jt j-0 ^jJl ^J-^^3 j-0 jlddL^ Uji)3 tbones 

JS_*iu L^diidL^ 3] djl 2^33 d_cA 3 ^ jLs £d_Alp d-oOj^ LodLif' iijApJl 3 jdj-fiiLb 
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UJjjiLujJI Lpljiuill 


d_ij7cj d_i_i3^S^ ^ U^'g-11 t- Q /‘‘i^ ■ ■ ^ii Lo 

ii^-j-woo dJLliJi) ^Ih^ll Oj.^ i^lj-o ^J-^3 .djL* 5 i ijjApJl 

dixuwjJI j 5 Ll cOL)J-i5>J| ilLo |3 ^J*Ojb |3 io3jJ2-0 i)j.a£?Jl ^Jj 5 > 

.(ji^li^ l3 i!i 3 -ai?W 3 (^yiJ3 d- 03 ^^ 52-0 JJl^ d_Lx 4 r L^IjO -3 j| C*xp- cd.J-0^1 
iwiptLo JjjJ^Jb (Jj dlp-j cbjl Obj-Oi^Jl ^3^ ^U-0 Loljjszl^l duu 3 ^ ^J 3 
d_La2o j-<s 3 J 5 L*i t^Js- 6 j\S ^>-0 (j5Sbij C-Jl 5 ^ d_LLP |jac>t 9 ^jUb 

^ ft 

JJ-o OAA^l J 3 pljJI OMj djj.a£?Jl Cul 5 3 >-o * 0 ^ 

t ^ j 

.^bwjj (j| " (jj Lo LtJj^ >.lUS ” L«.*-»-*u-)^ 0.^ 

ft ^ ft ft 

1^1 tHomo Diluvii testis 5^3-^ :(_jaL 2JI I^iLbl ^1 

jSLub ^3! IJL(b duu 3 ^ j2ap-Jj .«jli^iaJI jyo\£- jLwJ^l» 

L_fii?eoO jjJuQ JL 52 J 3 " ^ jJJ_0_Luf 

tijj.a£?J iooLo^l L^ljJs^l 3>-^ LoJJ^ 3 t jls^iaJl jLuJ^ 

I^jLw ljLM«_)| eUS 3^-) ^ .LoL^ c jjj.a-LuxJI 13^ 

. 3 ^bxP (jLoj-> ‘tjj :j\iSo i)lji^ j^l f■^^ CijLp jl 5 Jj tJls^laJl j>£:^sz} 
jl 3Ju<j jl5 ^-^1 J-^3J ioj^-Ujl ^13 ^^! ^JlC- ^Ij UJiS 

OljJ-ooJLwJl ^_j^3 £( 3 ^Lo- 5 J 1 J)^Lw 5 Jl 3 iuJ 3 ^|J^^ OUl^-a^Jl 

dj?-UjLl*yl ^ (3^ .^1x0 C-JljLo ^13^ b ba L3J C-blS^ 

^bjlsb tj d_,'- 3 jj ^j C-* 3 _iilxS^I ioji djj-di?- 3-* 

3-0 4 ^ 3 - 0 .;^ -3^^^^! £iJLy!jj 3 Jj?-I 3-® 3 LIj 3^ Liiij 

dJL/s^ 2JL0I3 cd-0^3 ib^ls djl 5 !JlJ Lo iLo-«alo cdSoLJiitsl ^LlisJ! 
315^ \Sy^ 0 ^ 3 :^ iJl l(^*oc>daj ^Lft J3I 3 -ft^ jl ^-^3 

J^ £^Ji^ 3 JJ! IJjb (J-ft siL!j3 iCiuuS^ Lol .twij^L;?E-o 5 ^ ib^IaJ! £lftjSI ^Jj?c 1 *uJ 
^3 lbl3 £_pLb 3^ SjLcft i 3 3 ^ 3 ^ 3 *^^ jb - JS 31 j - 

.«gjLoJl \h (^^iszj ^3JJ1 cptero-dactyle J^b 3>;d ^1 d^ 

3l-P/^3 Ijr^ IjJl£>- - wLlLUJ ^3jLa» ^bJ» - jj 3 lj 3 j^ 4.^35^ 3^ 

J^lS (3^bi£ J5^^ *._0 *5^1 LoJl 1£-3 .(^^ylajJLbJl j^ C)jL3-I Cj_r3ljl Lo 

4 jb [Sj^ ‘'^J3:!3-^ ^^3-? tJ £3^3-^^ JU-ft J -3 3-0 bjj 3 j 
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UgjigLujLoJI UJJIjjoI 


LoLj ijxiLo^ .iiLKlI 

^ 35 J cj-^ d.iS 3 c^LlisJ! tiUj oju Cj^^Lotjo 5 jlp cOs^JI dUS 

Chs-rlcs (3^-''“^^ 3^-9 

:>3UI ij J 3 I Ij^l J3 jlS i^JJI tWillson Peale 


.dUS ^ cLAJ^^Ls 

td_c*S^ ^3-0 j^^iaJl^ jjblj.52l*u3li Lc>- j^l 0 ^^ L^j 1^331 J-*->3 
g-l -«33 U -*3 iocl^l^ t3^ i3 

i^hvll JS^l ^J33 .papier-mache l3j 33'3 t 3 -o 

djjib?- J.xj (j*t-tJt t^jbjjzJsl dlljJ .1801 d_i_u» i3Lisl JutX- d_LJ ^3 j^.^.o.£?cU 


(3 <ilsis>-^ c^Ja^\ ULn£>- ‘IaSjI^ j^lj j^U j-oLJj3 j**->33-o ^^-0(^1 

^ 533 I ijl^j^l ^Lalijl jJj 

jJLoo 3-^3 ‘J:i331 ^w)Lj3fl t3-® ^^3^3 LoJ3 

.^3-oj31 1.^3 (3 jr^ 3-^3 lll^ ^y**-*^ J^3j3^ j^iszj d_L9 


yX3 ^ c^-*-Lp ^^jCLQj ~ ( 33*^3^^^^ 3^-9 ~ 133'^'^^^^ (3^ 

*’ fi 

* ft ft ft 

3Ji)3 tC)^U)l3 ( 3 l 3-*^3 ^ 33 ^^-‘-^ 3 ^i J^ td_ti£. c-U-iul oJlP CiMlsI 

£jr^ JSLJxj ;j*j1jJI djJs- J-^ ^3^ Cj^UI Ojljj j^l jlS ^5jJl 

j*Jj_u(^_ma3Lu»Lo jjLto-tuJ dJjJuO C*5>sl3l» .«Cj^Ltl {^yAS>-» ^3-® L---c*u3 


j -0 jL^ gj-o U5 i3yr U-® Massachusetts Cheshire 1230 

6^^:?tJj3 £^^^^C)^U-U 6^ i«C)3-oUsl j-^» LAi^^Ls 

J-u .<<(3^^'^ iS 42 glL)l» ^5jJl O^Usl JS^l t3^3 tCi^-oUsl i3lj>i 
j^3 5vJtH3^ C)J^3 t5^>A-l pUif- 3® 3® ^3S 

CiJls^ JlAi£>l cIaA djilo Jjzjj .Hudson Valley j 3 -«'^l^ i3^l3 o^ '^.j^ 

Ij^j^l (Jj 3liII JSLi^I IjjJs J-u<jl tt3l3-^^=dJ iw*xc>-jJI ^5JJuiaJl ijoAoJI 

(3l - ftLij^fl cjjb 3 " J-^ jj^ -6^ i3 >6-^^ SjjzJ .djLjl 3® 3^^ 
U-^lJoA- C-dl 5 .JaAJl ijl^j^ IwJLoI Jio JA_u(l ^jj J-* 5 llIlj C-dlS ijl^jS^l IwJLoI 

U-i2s'i3^3 c-L*jl i3 t3^ £d_t_£ 3 ^SLl d:sL*J3 jxtjjlj ;J| |^j.oJa 52 Jl JSL^l Ijjb AA-L) 

.3Lg>r.luoo 3:)jJ-Jl jo jA_4*J1 U -0 iL«j ^3 LoUajjj jo CodjJl jJjJ i3 
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UJjjiLjLuJI Lpljiuill 



(5) (jsij 


3 

i3 ij^jb l3 cd.-0-uil 4 xx 9 ^ iiL^l (33 

3JWJ3 i«(3JjJI j-ai» (^jisUsl j-o ^i-ai^l lilJi JJ3 .1806 ^LsJl 

(3 Jill d.-o_LpiJ J 3 Ijjij jjAil j^\ jiszJl OU^iiJl jl 

c^Ul ^Lp ^!^1 jl3.cPtJJ ^^1 J 3 jlS dJa£?sJJl Cijji> JIP3) 

ji - Mammut americanum ^ISoj-ot d) 3 -oLo - \3jt> 5 : 3^3 

.(C>Ij 3 aU ,13 C>lj3i3l.*«Ltl ijo JaiiJI J^ot ilLbj 
<iuu3^ ^lialwjl jy.j-tujjAll3 jujiiajjJl ju jjIjJI Jll^l j-o ^jJl 
4 ptLo (3jJl j-o^l (jJuJ Jj J_tj dl^ (3 jJI JSb^l ^y£■ ^3-uij Jx- 

JLs^l 3-^ JlslJI J5 Jllsu 33^3^0)1X1 j! ^iuuS^ 3^^ .3l3-*^l ^j3-«5 

Jj Jn, 5 i) ijipu ^ OJljsj jol diLjJipJl 

(3^^! ^13^1 issjjl i^Js- duuS^ 33'^3^ba^ (J1 '^l-« 3 ^b 3 .(Laj! dlljLp 


^&o*)^lj ^&i52j J_tj 3^ ^ .«^3oJl LXIp 3-^ dooii jjUb itjji:- L^iS^» 33'^3^bsl 3 -® 
.j3iJl (Jx- di^ij (dUJa ^&Ip LoJuP 3 tl809 pLsJl 3 ^1 ^00335 dSLo 3 XJI JoJ:^! 
3 33^3^^-^ ^^yoJassJl 353.^1 «Jlooj£ 3 3-d£>- ioli|» ij^j^LS- 3| 3-*-^ 

iIAbLLo 31^3 ‘ d_to33^ d^JJ^I 3 X 11 ^&-o)9J 33'*^^.^'^'*^ ^ dApd^ 

.Ju-<s.5£lll 3-^ OjS^ I^js- ijJb 6j}o\^ L-ilSo ^3 <.«J^'\ ^&-u]l 3 I 33 ^ 3 I 3^ 3^*^ 
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UgjigjjJuLoJI UJJIjjoI 


i3 “iLo-p ^y£■ oIjlL^ lI 1812 13 d_c* 5 ^ 

CjLpLjJ ^Ihvll C)Lpijl» jl^iP OLjAp- 

1jl*j jl J ^3 .(Recherches sur les ossemens fossils de quadrupeds) 
ji-o ^ju ioyLUsl ^jLiLill OUl^^l :)J^ jlS Recherche»» djliS” 


JlS2J3 .cLa£?-^l iJ-ojzj joitJlII ljal> jl^3 

.L^Jo Jl ^552-) tfUi J dUi 

Ijlc^ J-Js ^Jlc- ^I 3j^ ^ .ai 52 -o_wj dUj^ c^XjuS^ iL^ls U^3 

JcLuJ J33 jl jMf-l t^Js~ djsz-^JaJl cU-U' j-0 

4 »* • fc* ^ ^ * 

I Jj^ J.^ c^^5Ljj 3 J ^IriiC-l d_«_«3^S ‘cflljij dj^^jl 
ji^3 £4-2 i._c*j \Sy^ j-0 L^l-o5L) (iLl) jJUJI 

^ J c. 

£ j^.djL) j^ d_t_* 3 ^S^ "O"**’ j^ j^i^ C'L(*tj| i^L&l t^^^Cadmus 

U> 3 ^ 

.^^JIl 3 l -t^LJl Jl ^J 3 C*xp- LjUaj^ Jl siL^l 

J cCjIjjApJI ^.oojPij ^.j-ol £d_t* 3 ^ ^3j''^ cii ^3^^^'^ j^ 3 ^_(^lLo j.dpijdl jlS^ 

& & 
Jl ^ 3^3 £g-o-^ii?dil j-o LIsJI CjLlJaJI ju LsdLi £g^bJl jj^l JJI3I 

.L15 SjoJl^ ^^^3 



fi ^ fi ft 

(jJwJ j j 3 .i« 3 .m 5 ^| :(6) Jjh.ttJI 


- filjLLwl 0^ j^SljjJI J33 tfiUJaJ ^^JuiiJI ^*^^^[3 l-)3j_^ 3^1 (^) 


.[jjLftj^jrvii] .fiLxAjjiyi jJoLuyi 
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UJjjiLujJI Lpljiuill 






«Recherches» djliS" HI d.^ ^LHI ^3 -pl^yi j^bj-U ^ 4^3 

d_LcP (Mary Anning j-Hl ^Sjbs cCjbjApJI Cjbz-oL^ 

djJsliLe' dj^;yHl (3 ‘ifi-AiSLtl 3 >b^l 0315 .djl^^l 3 ijl-^ 

CJ ^3 .jjAitjJl d 03 i i<iiU 5 Jl d_Oj IS3 dLLi ^3 t^lJkSl ^jl U^ 3 ^ jLj tO-aij^i 
■ d\<vloc- ^yb 5 IIovx ^3 J 50 j Cjr^ IJjJlpsj Oj^L^ 

cjob?- Ooclo ^7^3 ilLaJl 3 (JJH 3 i)jiioJb OLtaJal ^^^^1 

(ibjSt Jk£?-I L^l J-*3 ^ tHljHl 3 d5-cuA) L^t O-Oj^ J 33 .J-*j OocLo O^b?- 
j3-03.*i5^1 3ji>3 £JoJlc>- ^3) j-o Oo-lj L^b jljS^l platypus c-Ujl HL?- 
O.5z-oo>- [Sj^^ oLLcC- Oftb? dJHs 0I3-O Jl 52 J 3 .«dLc-*uJI dHj?t*o» 3I cichthyosaur 

9 

tplesiosaur j 3 - 03 .*_uHj 33 'bMs bJoS 5 ^^ dJa^l^) 

(^3 a^ 3 ^^ 3^3 £'^J3-Hu5b ilLu/t J3t 0.*o3 J33 A<H_L?t*uJl d_o_ui» 3! 

i^jj MaoIo <<3lAs^ j*>b^> H jl j 3 - 03 ^c*a^l cWilliam Buckland Aj^ 3 J 
d_c*335 LoJlIP 3 .« 03 oJ 1 OjiL :^3 cbjiHl g^^bot »3 £«(^3r 3I d_Oj» 

j5 lij Up- JdLuJ djt i^jjJ j 3 ^ 3 *-£££-AJb joLHl jjjPlIl jl A :^3 cdUH 
£dJ-o 5 t5jo-l J3*03*-*£*-*-b Hj-H? jOl 0-Q0i5I L0JAP3 .OlOsJb IwaP^IiII A3 
.Uai?- j5 djb jl d_Jp jr^ AUjJ 3 tOUll5^l Ia^ APj-wj dP^j ^y:> 
.«djljP j^l c-j^ J34^ 2^3^ b)l j^-^" ijAlco^l d_t_L«lj-o A!?-I ^JI a53 

Aj^ 3 ) d_Jp jOjP 0 -*o- tij30u5l 6 jbj-l IjuL^^ d_c*335 Cjbj clHl 33 

^^^Ip^l ^J| ^jjb 3 d_u( 3 ^ 5Axc»- 3 j_*4i dj 3 ^ 1 -^ j^ ^jbp (,_y 2>3 SjCLo djjiL?- 

3 JJS ^b't-HI j-o ^33 djl ^^^Ip jl 3 £j?sJI IJjJs d_t*335 OjP .l33P.5UsI L-A*-*tJI JO 

c ^ 

.j3-oLiji 31 ^352j dLoJI jb jIjBJI [Sy^ ^3^ 5ap A52J3 .j 3>-JI 
j5 j5J cL^blAj 3 j^j^l ObiJo ^^Ip ioiljJi 03l5 d_b?-j-tl OAPi 3 

33*05231 cLjI 3 01503 A3 dpiOjjl j33t-oJI ObiJo jl - JjzpJb — ^ 3 (^ 0 M j-o 
C*-*-o-*4.’ A3 j5o ^ i^^l Olj 3 -objAII 3 33 * 03^^^13 j 3 * 03 *-£u-AJI jb cdpiOJsl 

9 

3 ■ j5 Lo Jl O-^ ^^1 jOioJI kw*-afl 3 j 3 1-^15 0A:^3 A3 cAszj 

^3333Js 1 j^l djp ijiiaj c«Secondary era» Jlill jji>AJl - O33JI dUi 
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UgjigLujLoJI UJjIjjoI 


.CJ^>^Ul 3 dJj53 .«Mesozoic era» (Ja^ 3 Jl jj^jJI) 

c^LlPcJI ^J^L) itjLt-ilLail ^3^ iji ^-*-*^3^^ 

j-0 iw)jiiJL) LcibliL) 3315^1 qS^ 0-^3 

Jljj^ twAJj ioi3 C)lj3i^I^Uil 

1^ jJl jJjUjb^-o (jl^.*^?- cj-t)l JlPij ,^^-oX-^l OLfiJaJI i3 j.ii^L)3 .d_cP- 

j-O LoL^ OLjjjJl |3 jlj-oJLai^lj3 .^-ol3 C-*JJlP- jrJaj ^ (J^ 

i^Lai Lajl Jj :Ja^ LtLsJ ULiLui ^Lc- ^J^ ^J-Ll J-«aj i)L^l i33 .ObjAcJI 

iwip-l3jJl d_j£. Caj 15 ^bzJJ 

IwJ^1a3 J-)3i3 “IjI 3-‘^3 " SLpJI ^jS■ d_c*3^ 3^^ 

Llsz-^aIs Ij^LLo djlsz^ J3 - Jlrj ^ ^xxplszJI Ols^iiUsb j3b?-3 

U 5 «Transformisme» 3I cj^h:!! ^34^-0 j^jLp j 53 .j^h:!! 

c-^Loj 1^1 (jbi ^j-o J_LAj (jl LJ3b?-3 cCaS^JI dUi i3 jj*<-)jb 1^ L 93 j. 52 ^ jlS^ 
u_aj OljL^l CblS i)ljiJJ3 .^Lp dlJi i3 3^^3 

(JJbzJJ LsLLo dj 3JwJ j^ialll (^^1 (^yJ2i j«bljjij^l ^^bijSl ^J| Oil 

.«Levitation» Jio dJ3J^ 'j-®' 



jmjjIj ^ C<j»Jjfu*iUI Jl3:>y ‘{ 7 ) 


.[jjj>ttl] .OiUJI (jjl^i! JLpti i3 <*Ltl 135S 5I ^3 ja.'sr.MJI ^Liijl Ojj&lii (^) 
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UJjJiLjLijJI 


Lo (:U^ £^3 cil C*iJj jl d_c*3^SU jl53 

jJlI-C-LaJI tj-cojl ^Liaf' O^-oUsl ^ ^-0_ai 

correlation» Jajljj» jlS^ .ULul jU 

(jl (j^ d_c*3^ ^ 5 ^^ j-^5^ (J^-<i*j «of parts 

^w--uiLuJ J^l (J^-JIJ io.-CUii 03 £(j2i 52J L^J5 OU^SLo 

l^^52-0 (j^^-*_wJ (jl^ai?Jl t^ili-03 cSLpJI |3 IJoJlPsJ 

Ls-cuiio (iS3 i33 Iw^-oiLL) 

cLaf-1 id.a-L.tuJij3 ^s-ptJJI gJaJill L^-*-L^ iwJliJsl^ 

(j*»Lui?-^l cLof'l^ iL^ dlLu-o^l^ d_4«jj^l ^^^{L^g-l^ l*^*.o'piLa L^J5 


( 20 ) 


Jl 52J (j^ 


dj| C*xp- tL-^Lp j^So jl j -0 Jo jl ^3jJsl jl^-cpJLs (j«a..ilJl ^Jp 3 


^ia_t4oo Cili jL-uil djjJ j^SjLai^ .«d_4«jj^b dlLioojU d_L_a)3» djjJ 
(^1 1 its .(iojL^I d_oojoJl 45 j 2 ?J 1 ^Jp jjils ((jijbiipJl^ iw)3.o?Jl jj^JaJ 

jJl jl^-opjls .jLoJlU (J^JJ iojLwJl jLs (cljj^jll OJob j-0 

j -0 jSwoJL) jJ djjJlj jP Lo (JSjio iilli^iO ftL«apl 3 jb-aib cjllo cJJ^J 

.Ols^IiJjl j-0 j^\ J5^ i3 ^Jp jboiS 

^jLlIl L-ii?tlo i3 (^j^ljJiJI 43L9j Jlp-1 J^£?tlU Joj-0 jjjl jl5 £d-c*3^ i33 

jlS" dfjLojU La533 Jean-Baptiste Lamarck dfjLojl O-^u^b jL> 

^u-oiil CjLblSJb ^Jo jlS" (^jJl Power of life «Sl^l h^» J-oLp dJljjb 

cObbjJl dLIi53 cCjbl^-cffJI j'-^^. 6^ ^ i33 .Joljlo (JSLjIj 

OkbJl 0Jois3 tl^klp (JjJlsCL) elJj Jozpj OjIS^ cL^ilo (5 jL^ jl 

Oj 15 iL^jj ^J| (JpHj Oj 15 bbj^Jo SJoJli^I 

ccL-Ll jj.w-0-b Lojjp L^L^jl gjLol Caj15 L^i-tiO^ jp Co?t*j 

.Uaj Ccptx-ol^ Webbed feet «d_Q.fl^l ^ljjjll» ijL^I i3 dL-ai^l 0 Jl ^3 

.d-J-P ^IjkiCLuil jP £(jbjjll j-bb ^J^ dj^l ^^JJ1 ^^^Moles «JLiijl jl3-o?-»3 


.[jUj-jfvil] .jijI^jjJI (jja (^) 
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Ug.ag'i iuLqJI ujuIjjoI 

& & 

■ dljLo^ (J^jLc- .^LLcC- <Z*SKjja\ lJLj> 1 JJj-fi" ‘lJ^3 

Sjils Lbj^-^^aj d_J.^ dfljjis C^*u-*-Ib ij«bljjij^l d_c*3^ " jf 

l3 Lii-O^ (jlS^ dljLo^ ol) i^jJl cUiLal^l (jl juXl tj-o) “iJS^ 

d_LLS2^ 3ilj| SjAilb dfjLo^ dJ ^5JJ1 

dllj lIJjLo^ i3 jl5^ d_c*3^ ^3 .(jlilS^I dlJaj3 

.J^i?tlll j-o jJ 3 j\5t iksLu-o CjJl^ (^^1 CjUjI^I 
Sj^3 L^l£?-ljJ L^3 L2iJuu*i?- JaL^l (jl j^-^" jl 3j5^ 

i,d.-o_ui (ji^^^l ^3JJk^ j^- JaJl j-O cdjlxPt-a) 

LoAIf' ^L^jJl^ cjaj ^J^ O^jl ^^33 CjJlc>- 1S| ^J^lJ^l iiLo-**JI 

ilLbl i3 tCSlitSl J_Lj ^ tdUil 43L> ^toLszJa j^ C-^ptu 

i3 3^3 1-0 ^_Q .«^jIiJJI 3I jjjjpJl dULo (l*3Lai 

(22)^|^j^^| ^ J^i?sll| iijJaj JuO d^3-o J-J'i ^1 

^3^1 1^ lJ^ c j^..t_M«J^^.^I t^jyQJ^ j^-jjlj LoJ.^f' 

.dJalpws dJoB ^5^IpiJ jl5 jjAfcjjb ^J^ L^ l3'^l-^3 bb^^^ (^^1 Jlp-I^ 

L7^3-* ^ . j^PtlU 1^1 j^- LxP-b tcLoo^l liUj d_t*3^ joPtB 

1^1 ^ £d_t.PsJd.I.P'LlJI j-0 Jiill^ i)j^<aJsl dJajjl OilS .dUJj 

(iJjLo^ (J^jLp .ilib OjIS b)l j-‘^J-! I'kib^ .|j«Jjb dijl 13 

JiLf cdjj-xail dJajjJl ,h< Ipij JlLo cC-oAo LrJI j-0 d-LLo.!! j| Cxxp- 

. j-ojJl iiljJLol (Jl d_c*«jJb «1 Jlp- Sju<aS d-J-oj SjCS» 

iaJ! dU-LszJl (j<h.-gj jl ^o-Lff-I tj|» d.4-i3^S jLs 

iil^jJ! 33 <33^ l(^vo^) L^^-o5^1jj j^j^l jr^ 

^ » 

dUJo d-i»i3 ^ ^Lb J33 cdfjLo^ *lj^ t3 d-oJS JlSzj jl j-0 twJJp 

*'^^^bJUp- - d.,t^^Sj Lis^ - dfjLo^ jlS^ .oLkl! j-0 j^l j3jJ! !j-oIb j^zjilb 

d.4.L*jo djbjiaj CajISJ .«i^J^} i*-uJLo3jJ} ll3 3j^p!u«_tl j^-oJjJl Jiuo» 
83^13 (3-^^ ^ jLc^ ^.uC-13 j y> 1 .,-ijIS^ Lo 3 -o 1-^| cd_jLki^ (jxt-o^l 

3I (Jo 3^1 jl ^ t3^ 3ia3>tJj 3I jiap>tB ^Lol cdJipjJ ^3 c^^-o-waJ! 

•• * I * 

.dMjj 3^ cftLi^l 
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UJjjiLjLijJI Lpljiuill 


^5I djjJ ^cJLS ^ ^^-ol cJ^iPclIl 

L^ ^^Llo! ^5 I ^3 cSjoJl:^! CjUjISJ! d .^311 j\MJi 3 

^ .d_Qili>oo dJLajl ^3 OLjI^-loJ! ^3-o d.Q.lL'j’uo Olf'^-o-:^ ^3^ ^IJl^-Ij ^LsJI 

J-oL) d^UjL(l>! ^3^ ^ L^liaJsl Lr^ t3^ jJukOA JSLi tiUi jl 3JuO 

t| J-; 


(^^1 S^iJI (jlS djl ^J| d_c *335 £^3-03-1)1 CiJ^pti) 3 j-o J3I i33 

g^l3jl» 4 jj^Lpw 3 i3 ^3 .dJLsjJl 4 iJI j 5 o ^ j| cjbljiij^l ^_Q 1?- ^_QQ'i 
^*^Megatherium «^5-«^Jl»3 03^1113 03:131^111 o' «Cjii?sill3 4^1 Jl^S" 
d-sz-cJa 0 '-^ 04^^' ,«C)jl3^1 j-o Lo ^^3^ £lctOLj» LoL^ C-.03 J3 

2^1311 JL^ i3 LOw-O-ii f'Lptil Liio-^ C-*_i*cJ» :Jl 33 £,h;*fo!b ^jl^l dLLi 

Sjlp- 13 ^jl 5 o' 0^^ dloQill ojji> jss- dj| Ijo j 5 LI £«d_LLai^l ojji> c>j\ij ^3jJl 


.jib^L c*jl5 

ft ft * ft * 

djl Jj ^ djl Jj 33 cd^jALtl 5^133^1 d-i^ls 0 :>l 3 LoJlI^- ciiUS Jl 52 J <10330 j\^ 
jbj^l SLpJI C*Jjlo*fbl» :J3ii-i ^-^3 -S^JlrIo <1x^313^ 0313^ tiJLLfii Oj 15 

L)Lpt-o <lxpJI oLijI^I j-o lljLfii iljLftl C* 3 l 5 » :i^Lbl ^ £«<l££-j-o OIJlp-I <lctib 

6I3I 


djjl 5 C)3Jlj?!J < 1 xx 93 S ^Laif-l ol 5 £j 3 £? 6 lll i 3 ^j- 1 ^ J ^3 

o| C*xp-3 obi^ dj| J3iijl 3$^ 3I £^l 3 g-o 

^ £< 1*3 iji<-c5ZJ I(^'^-’3 LoUf iffl3lo <l*iJb3 C)IJlc»-3 CiIj13.cpJ1 

CiIJlp-^I i^_^i^3 -^3^ o' ^-^3^ £djiLsJI C)il3i?Jl ijL-oi i3 £^w*-<-**' t3' liJllOs j 5 o 

3I £^1* Sj 3J - j^LsUsl ^LszJl i 3 l4£'333) ^3j.5Usl3 £l3U5Jo 

CiJJi) <lp-l3J CiLjI^I C*jl 5 LoAIC-3 jl*u_Q 1I i* 3 l 5 3S0 ^ - CiLLbJI 

/^^^cLiLJl3 ji_LsJl i3 j-oi***j C*jl 5 Ciljybill 

i^Ltaj Cili C*jlS jbljiij^l CiLLo-P C*-*-*-**’ Oljvilll o' O^ ^ ^ tjUJJ 
o' iiLu-03 .L^ljL^ jglo7 u“) ^ C)ljl3.cptJl o' ^3^ Oj 15 jJi3 ^^pt*bl 


.[jUj-jfvil] .jdjilLtl (3U«sjJI j^LuSJl 0^5*^ (^) 
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£ 

UgjigjjjuLoJI UJjIjjoI 

jSJij CilS ji>-I Jo ^Lp ^^l 3I LfiiAjSiLio ^ dAjjJI Cj1JlP-^ 1 OJdSi Jj-0 

dv^^hll 0JdSi Oj 15 £,^^U,1 ijiilU <ls2.cJaJI <iJjl 5 jj*-l 

• c P 

•^JLpJI i 3 iJ-5?^ - h^MS^ Sjui j^l \^\ - 5^ 

^3 tUbjLu-o ^3-o <iszxJo}\ tOLLo^l jojJ^ gJaJljl JlU» :d_c*S^ 

C-(-ols Lo CjIJl!?-^ tixSlS 03^ djg.«.Jn.ll Cijjt I^JlPiIauJ d_L_ui3 ^5^ 

- jxOjb j^ouo}\ OU^Sb iwlji {J SjjAP Ol^J-ui (^9^ .«,^Ll9l ij dj 

^ ^5b3 " <Lo\oJ\ Olo^hll dJojj^ J3I ;Jj dj J-*-oj3 JuO^ C-c*£>- 

dJiJaltl (jl j^ouo}\ C*lu .ibjlSbl d_Lj>^^jj^l CjljLi] dUjS 

L)^ " 'Sj^^ cii (jb tlxxS^ CjH^I (3 j-o-^-b 

qS 3 » ^ - i)jLP cLoo dl*j ^jj i)jj?tj dlu ^3-® tJ-!?-ljJsl ij^aszj (j 3I t'ijjJ (Jj djjj?tj 

jl Jj ^ .«jji'j^I dj^LLo C)lj5J» jX- CblS Jj t«i 3 ^Lk>yi djJaj 

SjjiiUi CJljLo bbjbl jj C..uo>- cLu^mJ 6 jri 3 JJ-o jj C} 3 jt> C)A£?-I 
J-!?t«Jsl ^jbJl ^b?- lxL?- jl 5 CijLcjl Ijjb jl d_c* 3 ^ jxipl .jlSLo JS ij 

£^_JxJl JL^sbl jUi ij L^ tiffJxJl jJ^Lu^yi j-o lj\iS jl ifij^Loo 

.(Jb?Jl pLlajJl C.*-Q.*-«£> J 3 - oix^l jli^t JSbi - Lo iojl jl Jl ^-0-b 

i)j 3 ^ Ojl^Sb jjij^l i^jszj jX d.xA 3 ^S^ C-«JIj 1 )jJ 

diJLIb i3-jJl i^^Lu-ujJ! JliUsI^ .d.JLo^l djliLtjS^l J^Lszj jrob OlS L^l ^Jx 

d_A_Ju J^-mO dJiX \.Jo Oi) iJuX I 1S12 ^ bj I 1^ I I •Jj^ L)~^ d_.i_MA_j_^ I 

ijLta^b j-Ji LoS .ISoj^l Jl CjjjJlwoj {Sj^S cdjjJL^^I dsJJb 
" I \ » 

ijx OjryMAXJ o 1 3 ^ '■^XS di.IjO l^j\.^ I (3*^^ * dji^uim^cu 3 1 ^ ^■*‘"**■’33^ ^3 ^ I3 

^JLptLty! LjLo- 1 x duu 3 ^ jlxjo jlS .dLos^jJl cbjl J ij^^l 

(wajL^ Jl cd-JS d.JLp JuoJLsZJ cig'd^l JLoX^I jjo jjo dil ^Jx 
^^jJ! IJu^ j 5 o ^ .Shujing «(3jb3JI» Vedas «!j^» ^bS 

I^IS^ j-)-jJl j^- 3 jJLE>!J^I jjjJl Jb>j Jl d.A_tujJb jb^^l jo g-oJ^cJ! j-0 

. I JiuO CbbrU-rO)^^ ^^jbLobdl d.A»Ofe g L*AC I dX^.<OJ?bO j^Ji^_>«Xo 

jbljjJ djl ^Jx jj^^l^ jjo jjs djj_d^^l Jl Jlxial L0JJX3 

.^53 jli^bi C)3Jk£>- (Jx 
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UJjJiLujJI 


^jLiIl CJJlp- Lo «' 6 j ^» jL) 4152^1 

SjLc- i 3 C*jlS (jls^JaJl jLiJijj L^l 3 j^L-o 

OLiJa ^w-.*S^ j-uSLszj ^3 glaciation «^5JL^i:^l j.*^l» j-o OLol^ 

icj^jJj C)lj\^ C)3Jlj> ijuSiszj Jj cftU-U ioL^ OljU^Lijl C)3Jlj> ^j**jjb 
d_L^*jJb 0^3 jryb^ 

.LLn^ (jlS J3-o^l 0Jd2i JS 

dj?s.cpt-o Ojl 5 ciilji- td.^^ dicuAj CaS^JI (33 

liJLifii OjIS^ £«<icPj-o CjljLp-t» ji>j^l (Jx- SLpJb OJlCLaiI jJis ijjioJiJuo JS_<iu 
83^1 j-0 C)1 Jlp-^ 1 oJjb (Ji ;3 ^ .bisbL?t-«b j-o «,3sa£?ij ^ iljLPt» 

£«bl>jL«-o j 3 *-I (J| 3-® ‘^tsz.'.JaJl j\Ju» .(JL?J1 O33JI i3 SjjJJsl «(J-ol3S2Jl» 3I 

■ ^loQ'^1 J 3 OLLo^l Ja^ jlS j-o^l 3J^ C)lJai?tJJI C>jji> (J^ 33 
d-i-iS^S 33 ^^3^^^^^ ^-'*-***-*-^ b^ £^-mxAj 0*33! 1 33 

3! i(*uo 3 - ^s >6 JlLo (^3-^1 jl3.cpJl IJjb jt j5t3 .Ljj^ (jS_(iu 

33 .^ 5 -«a^l 3 C)3-oU,l frbs (J| Oil (^^1 L^.*«_Qj «ij3ill» 3 '^^3 £<10 0^1 dl^} 
3-0 ^ 3 ^ 0^3 l_AJ 1 13 3 £?iJ JlLo 33 '^ 30 «U 3 l J 3 ^l 3 ll 

.megafauna «d.xijtOJI Obl3.cpJI j 3 lj^l» _) CO?tx-ol OULaii^l *^^3-0 

L^jb g^Lzsl 4-^3 .OjJlpJI jLiOl ^^ 3-151 OJ-oljj 

^jbJl i)lJo ^'^^'*^3 L^l ‘ 4 xx 93 S liJjil (^^1 ot^ Lr^- 52 -tl 1^^ i33 

.3^ SjCiLcO L-)3lSJ5l 
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£ 

ovLoill t^jiQiJI 

pjJasJI dgill 

Pinguinus impennis 


William Whewell 
(Catastrophist) «d)jl5S3l ^ 

(iLaiJj 0-0 ^^13 3-^3 (1832 ^LsJl 

C)j3 Lajl t3JJl3 £jJlJ iLSZjOJ^l 

(anode) :C)UJ^ iidJl 

«^b »3 (ion) «j 3 jl »3 (cathode) 

^Jia-^1 llib jl t>o ^jJl Js^s -(scientist) 

- Jl 52J U-3 - Iw^-uxlSl J3 

^ edS jLs c^SoLii jL^ ^ CJL«aiIl 
dj?*-jrCSl LoJl1£'3 d_J| Jl*^ Lo ij^ 

ft ft 

La«ajCLo “dl "^^3^ 

0^ jjjJl cU-Lsdl ^sJisz-o jl3 cOjl^Sdl i3 
jl5 £g3l^l 1^3 I 33 I 5 


J.^LuP ^JS' di^j» 

.^_y5J&3 jjUs filial ^3 

Uj- 33 Lat «41a LJjr^sl LaJLL&5 
JjiS ij ftU- .jJaJI 
jo ^3ljrO JSLui 

C) 3-£53 33^1 
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UJjJiLujJI 


iwjLiJI ^Lp dj| £i^_ijjj2lll |jji> (^L-oiLL) j5o ^ cjaiis 1 

ijlk)] d*^ iiCharles Lyell Jj^ j-bLdj API3JI3 

.(Uniformitarian) «(^U:JI» oJU 4^ 
Jane ^Lp 13 i3 pb^ 

p_A 33 cijJaj jl j\P .L-oLpw3 P-JJJ 03 3 /^^Austen 

33 j-o iLSPcJaJl ^ 3152^1 ^J| 1 jJ^ cOLoLpttl ioijU-o jo 3 d_Lu MjLp- 

d.5Po J3LJ Lo £d_c*335 ^JJ C)Mi?-jJl j-o JoJLsJb djLd 

flxxS^S dj ^-0-013 £^^^«1 Jlp- !iLoL 9 » LaAd J-if'j-Il d^3 ^^^3 -dij-Lo 3 

^JJ djpo bbj^LJ CjbjdpJI j-o JoJlsJI i) 3 ^-i£io J-oJ 2 -> 

d^zJiLo j\P jij^l ^jb jbiu d_c*335 jJij ‘%^3 jl ^^^3 
SjjLJl j33iL«ajl (Jj pjljrU^'b jJaj jyoS ^y£■ ^iJj J^dj) Jj^ jJij L0AIP3 

iuj^l iJlSjJl jj^l t^JS' 3I tj^jb ij^3i> CjL^JiJ J-P 3I (jUajjJl P-^jJl i3 
:LoL^ i^lj 2 ^ 13^1 1^3 -^^'-^ 3 -l 3 -*^ djjlS ^^^Ip Jdi 13 I ^ £^j 3 jb 3 -® 

dlb-fis jl 33-1013 jl (<<(^jJl.tuJ_QJl j\P» 3-® 3 -^ 1-^ 3 I) (^j-o-bzJl j\P 3-® ‘^l 

pbMl 3 CjJlco U-P io-Lotxj O^JLSz-e* 3I pjL_ui^ CjJlc>- J3 ^bJl 3 

d-p^jJj CjLLcpP dj?ul3 0315 JL^Otl OU-uf 3-® J5 jLs cjj^ (3^33 -ijb^Jl 

OljL?5iL3yi3 i)JJ21II3 p-.o_44f^l jio ^ 3O4JI 0^1 3J00 dij^ IJlp- 

3 ^ jb^l 31 d_t_Mt-tJb 3 'd 13 ^"' ^ ^dj&blt-oJJ dJjls jlj^^ 1 ^ 15 Oj_) 15 i^_^^l 3 tdjlS^JI 
.«,^5oUsl ^bOi ^Sii jd^b^Jb) 3I 3 bi!jb?!j| 3^-^ pb^ ilLwij 3^^ tLc>-3J3.p^l pj^^lb 
aiJaj 5 ^ 03 ^ OJp?- - Jj^l 3^-9 " bit® tj^lj^^b 3 ^^ 

OJlc>- J3 j35j 3 1 ! 3 -® L>*^ £3l5j3 ^ 3 l 33 ^ jbj i^l 3 ^1 ^3-jjJ i!jp> 

^[ 3^1 jl 3 i dji 3 Juo ^ 3 jJ! cObjAoJ! jbi)jJ 3 jl j 3 ^ 3 ^ 

(^^j5j ^ j^TLAuJ 1 31 p^l^ l^bJ li 315 £ d_fiJb£.?c-o j-^ 1./^ 3 (,. 7 ^ j5_tuj i^—o Lo <^3 
^ p3E>-!3jJl ^ 3 ! - 3^52-0 oLco! dJ 3 I 5 5Le>J 1 ^jb 3 I (3^3 ■1^33-® 
.i3l5 jO obbj 3-® (^yi*-***-^ j3-l Lb^JL^ cd^\^ Oj15 - oLoxl)! 

0-aii>-! L^l 30) dUb^ 03*^^!! pl5 3 Odlp- (^^1 ObjlSJ! ^13^1 J^3 
Oj-o j^^JaJI 3J L^Ls d-oiLUsl p33jiaJl C 33 I 3 J Lo ISJ £Jo^l Jj 
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uvJjo^I ijjijt^ill 


tObUJl ^ J 54 iail ^^^(iguanodon) ji \jSj£>^ 

d_LLt j^Luj ^3-b?o J3 U-c*j i3 

1^ jjjjLoit Jlp-^ ^» djl tjj^ lJIs U5^ ^j-o3 jLpt^l ^j-o 

/^^«OLlIl3 (jl^.*i?JI ^LszJ ^lll4l j^Jalil (iszjLiJl OLjJalU 

[5'^b-o» £a^_oo_ui o1jlLpw 3 i3 cjjlSlst Jj^ 

(j£3j^l iLLJl Cjljviill .. «Principles of Geology» 

clj^l ioLp ^J| J.-o^l IJaJi 01^5 .(j^l J.-o^b L-)L_ail ^J| 

L^i5 CaJ2^3 <1ps^ 4500 i3 (J3^1 djzJaJI .jj^U-i?ij dj 
ilLoij (3 jj?-Laj) C^v-o dj?!u*J 9 3 ibllll dv<loll C-JlS^ 

^Lc- ^ 3 ! L^b IwaISJI L^bz-ol CJ■^^ J3^1 oi :Mj 15 dl-cJai^ 

Ji;3 - dj Jj^ l3 

jla^ 5 j 3 d)j£i?tj LoJLii ^3 - di^ cL)l ju Steven Pinker 

joi^ 452jjt j -0 Ji5t J^b?- 

^vr^ul CHangeS. 

MftTi ^«UT)j or\l^ iD»f«5«il ttfctc Re*|^>r»-i»e« af l<Vt1yc»»M,r< 

A t'ntigt c*«r •'*> thl tfllkC «t <■>;> lll<» S;f*k 



JSLiJI 

^ __ _ 

A LetVv't, — You OTsU M tut ftr<«iv*. CMKnuc^ rvajr^e*' i«>>VH»»»urHi,'Ui»i tVie khu\k V^5irTTvi^«\oi«^i>4 \p 

JOHlI ^ tk# CkaP* ««i«V ftf MikIPkIk Okt trc*w kv» HPIPV l«tk\p>k1^tAk%^ ^*wpp ^kk* j*** ^ Pifl' pf, Pkltp^lhpl* vV 

(l«n>i iPpp^PTlul Vpw •*■-rm,t Kfp ppyXIl KkPP r'««'»'ii f«i# '.' 

.[jUj^jfUl] .jdjiJ-0 jwsto j_3^ljji (^) 

.[jjUj^jSil] .ialsJI ij b^xJ5 L-McfiJ' Ltlf'3 IjSLia (jAj....i jl 5 (^^) 
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UJjJiLujJI 


( 8 ) 


lji»-Lai IjolSojU Jj^ jt jS^JO j -03 

■ d.tj^.ggJI i 3 < 1 ^ U-o j\iSo «d.a5lp- J3t» <13 j^J^j £d_oojLs2-t, 


Henry ^ Lr?'3^3^ C^^p- dJ 

Jj^ ji^^t j-o d_£i ljrulSojl5 i3 d_c(is^ djjJ OjlS 5 tDe la Beche 

.J^\ ^_Q Jj^ jLio 


(3 j^LptJ3 cjLmajI ‘l/ojs't-oj?*- ^J| 

:6Jw-o^ t^i-uijJl Capo j^jJsl i 3 :ii 52 lll 13^33 

CjLj13*pJ 1 3-® ^3^ (Ji ^^S^Lol (jl J3-iJI (j^jJLLwj» 

^Lc- jS_<iu3 cioJLsLLo j^So JilSo dlAJl SjJJLo 3 cicul CjIS J^^ jL-ui^ls cijj J 3^1 
^ 3^ 3-Lbl .«^Ls2iaJI J^^apJI j-o j^-oJL) ^^LpJsI \jji> jl 5 <JlS Lxi^ 3^^ 
.(Awful Chonges) «ii^3j-o Cj\j\^» 11 ^ 

3j3j 1^ jJjLiJ «^^L^1» Jj^ IwjLiS ^^Js- 6^ 0-0 

(^:) .^JojuslS 3 j-o ^3 22 6j^ jl5 (Charles Darwin 

33jyi3 C)jJ3j d.xuAfl3 cHMS Beagle jAo 4 _LcQ-«J 1 joIAJ liL*Bj 3:)3 j 1^ 
Ji>3 cJi^LJl I5oj-ol Jl Oils' .Robert Fitzroy 

ioUajjJl OilS) 4 p-SUi 1 ObLs^I 3 ‘ioilpJal oLobLiII 

J^Oil ^^^1 cJjSlS^iJI jjs^ Jl J303U JjJaJI J-2iSl ijisb?- JSLAj d.o.t^ 

d^zjLwJI 3-)3 j 1^ j-b Oj-oOil d_Lp-jJl djJLp-1 .(IijJlp- L^-J-C- 
SIU-W13 cjSb^-Lo JOlo Jl 03.6'Sb 3-® 3^ 

LJljOit3 IjoSbj^J Jl ^ £(^^ofiib Jl elOaiUl ^3-^ (jjAi^i-bSlLp 33 ?" 

^ c^LkaJl s-lp-jJl (3«tj ^ 3^3 ‘ij*'3-*-^J3® ^J| j ^3 £bjU-tuJ3 

dlp-jJl dLb Jl JOj gjLiJl J3«alll 33 -^^30^1 ISoj-ol Jl iub 
cdBSbojJl Op-SL*J 1 3-® ^^-300 0^33^'^ o^Lo ^^^1 SjfviJl L^l 

OO1SI3 £^Lp^Sll3 Jl^-^Sll ‘i^Ltp^s jvBLU" 33-**^^^ j\ 3 La £-3 c'^jskJI Jlpt.^13 
Jl iLft 3I Sl| dJLijJai 3^33!'^ 33^ ^ djLJLpsJI 33 frlliliSll 

.IjiL^I Jl dj 2 .o L^Ldi 3^ SJ^^SLI 1 oL<jgjl 03 j^l djg.<.Jp pU-Lc. v_qi✓? LoJ-Lft 
L_dOi 51 (^3^1 SyidJl L^b doOJl d_Lp-j 3I J^l d_bJ3 


66 


























uvJLoMI 0ijtoill 

(J| lS3j3^ cj\j^ d_Lcfi_tuJI jLc^j} J-^3 

i3 bLio jl5 djl j-o ^jJl .[^JiUsl Ljli^ JlL^I j-o 

ft* • ««^** ^ ♦* 

^ Lmi 1 c (1 ^ *>^ ^ dUS OJlj?- U5^) dl£>-jJl SjfvAIl ftLljl 

C-*-i3^ .b^Jj?- y>^ d_LcL«Jl OjIS U-L*j £«^5-^» Jj^ ^bS 1^ 431 J1 jJ^jb 
i3 - 5 ^Li3L«j j^l " St.Jago 5^b> C-oLoi i3 j-o^l J3I J-^-*-) 

(J1 I 3 I 5 J jJ 3 jl^ 0^3 £(j^ai>yi ij^-bJl) Cape Verde 
OljJLptLo j-0 CjLLlsJI i3 fb^l j-0 JoJlsJI i^gsiaS dUJJ cSJoJl^I 4jLo^1s2-cj j-o 

0315 (j^j^l ^^IsLLo joszj 3 ^ 0 ^ .i)jjt-i£aJl jj^l 

jJbl^iaJl OAjJi •'Sj^^ ^^bb-cj Ja^-^ U-b-o LoUf cLi^jJo 

ju iobJI OI 3 M 5 JI JaLai?Jl» Jj^l j-o ^511^3 Lffli 0315 

jl ^-oyi j-o jl5 -C>j-!a3 4^3 Oj 51 J3 3i-Ll3Lai 30)3 /^**'(«jj?tJl 3 jJl 
JajL^O) j-o ciuji- OU-ai SJlC 0315 j5J £4J15 jj J-o^l i 3 03l5 5^3^^ 

jl j->3jl'^ .cli3^1 OljJLptUsl ^_Qva7Ix^ i3 jOj^I yy^\ j-o 

^bJi^ j5-<,*4xJ b^^b^cf-l jxp/OitJ ^w*jl5 tw>Lo»ndl ^ Jj^ ji\m<AxJL3 SJ»«^' 3^1 4J->-*tt^J| 

jj Lp- 3 J 3 .*i?- 41*iag-i3» jlSbo ^ 3 ! jl Jlszj U-*3 ^0^53 .Uplift 40>j^l SjOoJl C. 3 I 3 
J 3^1 frj^b j-) 3 jl^ 5 ^ 3 ^ ‘^^’033 .«Jj^ jJa3 OL^ 3 J i 3 JLpuoMJI j.oOlb (^^Iszisl 
jl 3 OJ 3 £3jJOi 33A i 3 dhoTbl jlill (j^l 4j jj?Oj jl iwdia ljIi 5 j-o 

.^^^^Jb!il53jJI ^J| 4 j dj dlJlill 

jl5 <i*J 3 Jj^! ISojja^ J-c^LuJ! J 3 b> i^^s- y^ 4oOJI 03l5 UO )3 

£^b^l J^l J^^3 -tjjbOj oIOSjoI tj jj3 JoJlssJ! ja3jl'^ 

cLfijjJli ibJuo jj3 twJj^b OljAaOtal ^ 3 !^ j-o ^^ 331 ^^ ^J ^^3 

j-o 5J££>-!3 4A3b iJ-a;jj» :tw*l53 .^))jt> 1^315 JjUij OJOl J3 4l£?cj ijaj^l jl 
53 £. 4jJle>cj jl j5L^ U^ 5^^ £jLo^l jja io jt- J| j-ojJI 

.«j\5j 23£JI j -0 CaL&Lof 

e. 

£Concepcion j 3 ^£u .^^035 Jl J 3 - 03 JI 3 JljJjJl ^ 3^3 j-o ^bl hjs> 
cd QIhx^ djLOp- l43|» ;o 53 .pUoi?- J| 013^6 J3 L^J-o5b iljjJsl jl ja 3 jl^ ^^^3 
SjIj| Jl^Oo J\51» dUi jl5 .«4.£3 jjOsJl jSL.fi' JjO ^^y ^ 43l 
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UJjjiLjLijJI Lpljiuill 


* •• fc * • ^ 

d_cpt.**J3l oLoLiLII j-o clLuJ-wj .4jLp- i 3 olj 

* * ft 

ijUr 3 ^=^ Jj?-LuJl yXS Jlj-IjJl (jl cLLoo 

\Sh3 lx51j jJ «^JiLJsl» Jj^ ljLiJ i 3 ^js Lo jl 3 ^^ iJlj 

JL^l j-o (iLol5 iL«J^ cCaS^JI j 3 j-o g-o cSjjS^l jl 

.^IjiSll jj3 SjlsJ 

Jl ^33 .Jj^ ^333 ^ ^LszJJ jJ 3 jl^ L^Li^Su^l ilj UJS 3 

j -0 Ijr^ '<LiypLi *-^l 3 j Valparaiso ^jjjUli cLloo 

LfiiJdSiLai J3 jlS^ dUiS^ CjIjlp-I 3 -® ^Ixai 

3 ^ L^*!^ Alixf-I '^x^u Lq.x9 (waJ^3 *^ 3 ^ 


cLjI i 33 .«jLuj^l j\SLaiI djl 3 

jj3jli ^iLo-^aj jJl3 £^JiLiL«aJl j-o U-^3 IJoJ^ Lp^j dUJ^ t>>3jl'^ 

L^LSt 3 LfiijLs-ka 13^ 33 ^^^ Caj 15 .d.£.L*tJ.!l 

j^l Ail52J3 cd.£.LttJ.!l jJ3jl^ j-0 J3^^1 i3 

J3 ^ 3-^1 1 j^ 3 ^ 


dj 5 w 0 333 .ijL>jJjl tw)Lg-*t>.ll d_LcQ_uJI d_L>j Jj2>U!i 

(Jl (^3^1 dJi^jJsl SjSIqJI i3 J 3 -ff 3 cajljL^I J3I ^-‘JLpij j-o dUS 

j 3 -ljjJl ^ iJL^j-tl iw)L 52 JiII jl t>)3jl'i [Sh -0^ lI ‘^*-0"L'gJI jjl^jJl 

d 3 \s>- {^Js- 3I cSjjjj^ Li3^=^ tw)L 5 Z-tuJI CJSwtiJ 1 S 13 .I3 Lj^-^J^-cJI jO 

JobIpo jt ^ip 6 cja^ 3-^1 jy' £ jL>j-oJJ j 5 L^ djLs £C-Ja^ ^3.>^ 

j-0 13^^ J-'i-sz-J ‘ij^j^l g-03 £L^jJkJ3 .cUsl ^J^ 

.iJL^j-0 ^3^3^ ljLsz^I J3S0 d_J 5 j<bj^l C- 3 ji 1S| iiL^l i33 £iwjLs2JiIl 

Cj-££?- idJLojlP' Lo Jle?- (JI5 £j-)^ CjLoijI 3 )-® 3 ls 2 jI (Jl 3>:)3 j('^ OLcoI Cj-u:bS 

(j^ . 5 j 3 -o .^1 (j^SljJl (j-0 Cj-^ J 3 (wjLszJxJI 3^ 33^?^^ 

LoJJLP dil £ii^jjJ £j_)^ (J-P j ^jialA l(^ 7 ^££lai C-uU t>J3jl'^ jlS^I 

£lj?di^| Jl dj^^P- i^jJ £j_)^ Jl t>J 3 jl'i L^J 3 
djJ^ jSSi t 3 :^ 3 jl'^ o| ‘^ 3 '^ 3 J epjba ^^JLsJ! JLs 
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uvJjo^I ijjijt^ill 


Ui 'o^ i 3 jUfcwJl LjllJ J^l joiJ 

C)J^iJ Jl52J3 cJ.^^ £d_tu-a3 ^-^3 

.«ijj^ ^jo ^j-o cLp- Jk3 (jl5^ L^li j.52^t» :<iAjL?-j-Ll ^jLsz-^iJI IjlLpws 

j«aSj J^ ^LsJl j -0 jlSLo J 5 i 33 (L^l^ CiJLpij ^\j 

3! OIjLjJI j-0 Lp^ jt SjS^ J^33 cSLpJI jP ^3j-f 33^^ OJlpij jt 


ij*j^3 tLSij^-kaj ijS<^ ^ cJoJlp- J3j-® £^w*x.t*o J3 

(^JlP-| 1^3 (S^SLqJI C>jji> d.-oj?-L^ LjllS ^j-o (jlill JlL^I ^j-o Ijr^ 

.djLbljP^l /c>PjJ dloloj}! d_c3^ dJaB i)J l^JiLoiI Jj>lj-til 


LoL^ 5 j\ 5>?;^ cijJuJ (3 ^3 j^2jq OjIS L^S £j^5>ciU 5 juJL5sJI Jj^ iojLssjo 03 IS 
^&ialLo iJ5L<tj SJuJl^I ^^153^1 jl Jj^ o^l gjo JLpJI 03lS U-ll^ 

^ liUS jlS 50bj-Oi^JI CJuJs OLiJ ^JlS qSJ £Obj-Oi^JI i3 

^3_yj» IJl) J 3 L^Ix) ))S jl J-Gl£?Ltl ,jj 3 djb IJlP Lo cdju^^l dJ^Luj 


bb^ljp-l Oipbaj ^ £^^^^«L3lS Jlp- 1^1 jlS Lo IS| £J^l3 3 I £^jALo 

* * • 

3 I Xc>1:^j L^l IJo (__^I £d.Ojgj| OJji53 .libS OjObl^ 

d_tOjlj ^jJs I (^^*^3 (^^1 ^&_JbslII g-o ^^^ 5 lp 03lS £jjajolp Jb^I ^^^ 5 lp 

^3-® Ip-53» ^- 4 lla"1 L^t IJl) £,3bLlLs2-Ll Jlc>- 1 Ja;?-^ L^S £j.5£^b3 


.Jj^ (l«bjlp Lo ljL(is3 £^^^^«JaOiJb 


^t^JL) LojiJLo - i^j3-I 5j-o - 3 h) 3 jl^ £^_^52,<.JaJl cLpl3^l 3 )-^ 4^j^ 113 

^bJ! OLo-«j Oj^So LoJLLo dil iiJj.iI £d_*w_d 3 

dJa44tl^ - JLi^! iJ_4*t^L*t5 jL^^l ob.i 35 LdjJ! JJLo - 


JB3 £j-cOw_ls! i^^JidJ Lsz^b?- " ij-^ib - i^^OszJ! ^LszJ! b)l^ 

- jbO^! i^^^3 ‘iJLo-ut3Jl3 j^-JaJ!^ 0 !j 3 -o^-._«a-JLJ !5 OcL^ 

Oj^ (J^£>e 3 ObJ-oP (J^ib?- b)-o " 5 jy?Jl 3 dJbj^l d_*B ^J| j^-o^l J- 03 I Lo ljjJ >3 
(jS^ )) ^i?ij ^^^Lp dOlaj L^I b)-o (^jLp £^LJLo^l ijj4)3 .j^^4a£>=3 ^ Jbj^I 

LosS £L£5»'^^^1 (33 .3j-oJLt*oo l][P^ (3^3 03IS £d5^1j.i| 

lJ-oI» L^S b)-o LuiLib! jSS^! jiaOts! JlE?-I 33 .j^^Ltl ^bOo ylszj j)b\s^\ jlS 

*05 On the origin of Species «^!53y! 
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UJjjiLjLuJI 


(JS (3 iJS^ cLoo^ Jra.11 tj| ^J$^» 

JosLco^ ^ O^ tJSo c^LszJl cLcoI 

LoJ5^ C^Lo ^£>6 i^JiS- iJ-0^1 j^ '^'^3 cd.o.*A)3 J.^ Lo ijS 

.«tL^jB UjjI^ 

LptLo ISLs .(^^IpJl Oljjtsz-o ^j-0 (^1 ^J| ip-LpJl (^'g-*-^!l cLiiij^l 

^j-o SjoJki> ^13^1 t^i^^ljrvJ (jt «L^Ij (jlS Lo-^ l 3 !^II£> 1 » C-y 9^1 

J^ d_l^ iCJLooJj LjllSJ ^jJjl Ju5 ^J^ SjJsl C>jji> Jj^ ^ 

Descent with «JjJl 52 iI 1 ^ C-*jj3iIl» o-*3jf'^ '^j-^ " ^p-*^ ■ 

l3 ^:)1 1^3X1 \jjt> jl i^jjJ JjoJui (jitLsCLo^L) 03352^ jlS jiJ .Modification 

Iti 1 /^ i^Lcu3| ^L^jJI 

cJjJi cLi ^y£■ i)jJal 5 Lajl ^LkOj C-dl 5 5L^3j^l t>*3jl'^ '^j^3 

(^^1 SjlpLAJI ilj.Le' 3^^^! ^J^ d_L^* 3 Jb U-^j-o J 5 33^"^^3 (3^l3^^l3 .^133^1 

33^» :t3J33l'^ ^waIS .L^. 4 «_aj iLo. 52 JJ (j'-^3 3^ tSLpJl 

^jJl jlS3 .«3i^^lj U-^J-o JS Lj 15 ti^jJLll s:LflIi^l3 JlSL^l 

jlS ^1113 £(Struggle for Existence) «ftL 5 JI j-o ^j^\» Jle U^^JSo 

.L-isZ-O^l JlS2. 

CLmiJ 3 ^Lo^l (^ISo 

i)L^I i33 tJoJ^ jl cLiilj^l 4 jjJij ^3^ 

^.uBLmj ei 3 J 3 l 1^ d_iJ_A^iBl ^^.aAamJ 3 j3^~*-^ cAjA^ ^3^ 

.^ 3 l£?W 3 d_c^ J,^_<tj C)Apty.a) J 3^1 J«bljjij^l3 £^^-^ 52-0 

3La£?-| LoAIrS £j3*»LiLU Slil d-^AjlAuJ,! iciiUil 0^331^^ pAiCLoil 

£3jLi£533J -lSa^^I Ci^^LiJl J.PW3 Jjptj Lo jLtj^ 3^ Lbbio JiSl 

cli3.44Jl iyAiUsl j-0 ifi'AiiJl il^LuJl jl Lio3lj ^ 33 ^^ 52 Jsl j-o» :jJ33l^ c)^lxi 

\ i 

j33^1 '^>13^ dlo 4 .tl 3 j «CJj3l» Li33Aj ^1133 £ib3JaJl j33iiJI 013^ L^L?to C-cL> 

.«ijjl 3 (tL3 dJa_ail3J jlS^ chykSJi}] 

jS_(tj cLiilj^l jl 5 A^ id^A^j ^sdll ^ 3 iaJl ibLuJ j-) 33 l^ aSI 

j3-o^l IwajLp- ^J|3 -i^A^l ^3^ lSI <Ji ^b?-Lp- eJbjJi jSd ^ djl £L:>3 aI ibbij 633 
j-o l3i^Lai ^wCiS3 .^Ls 2J1 3\^ (^^1 0313^^1 j.P cLlrLui^I jS^ jl 5 
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uvJjo^I ijjijt^ill 


ij^jLo-o JSLwIj d_t* 3 ^S 

CjJlpij jiljJLi^l jl 5 ISLs 3^ jjJ CjLp-^jJsI JMi»- j-03 

jt j-0 Jo ^ jU.*-Lo-'gj| jLs tliUJJ iw-.^ ^ 3 t J^5J ^3 (Jaiis (^^sz-cJaJl 

OJlpo jt Jo ^ jLs tiiUiS j-o^l j 5 o ^ 1S|3 .Lojjij (LLoJiJ JJlsJjL IjotuJ 

.JS\ io^jjo 

j^So Lo S^Lp 4 P 3 -oj^ jt Sj-o Cits Ja£>^ jj^ 

} j-o Uojt d_J.*-P 

^3L) ^ j-*3jf^ 1^33 cJoJli^ ^3^ ^3t j3So JobLii jt Jo?-^ i3^-^ ^ 

u 2 * 

di^jjJ ilj^ ilj3la SjCB CjJlpo J^l3j^l j3S^ idUS C>3Jo?- 2^3^ jt 
OljA^iIl ^jo5> j-o ^5t ^5jo ^ j^» ■J3^ ^—^3 .‘^Joi>Lico jSL^ ^ dot 

jiljjio^l 5 jj 2 iLit-o j| J3iio jt (^qIoiU j-o LI IJo ( 13^3 .«L^3Jo?- cLjt 13 dJ_Jaj| 

£^13]! jSo ^ dj^3 £j3SjJl 3 jj 2 iLLo j-0 Ijr^ ^w-oz-ot j3So jt Jo ^ 

Dawn House «jAi 3 Li> j 3 L» 3 Lwfl£?iio j^3J^'^ lji>LaS C) 13 J-mJ 1 JMi »-3 
£L)3j3t 3 ^3joUsl .^t j-0 ^jS jj*-I £33)07It jLio CijlS^t J3iaj 

iiLszj CjJlpJI ILfii 3^3 £HJS !iLa5 .Great Auk «^*hvtl eJ3^1 joLk)» 

jo3jL djjJall 1j^Lo La£>-^ HJS JL03 . jujUojjJl 33<loll pU-Lp J .3 j-o SjoJjy 

.8305 ^Lj HJS ^Jp iwxjjo jt JUj^I £|3jL^Lj 
jjozJ-o Jo ^Jlm) IJoJlp- (^•g-*-^ll ^3L11 Jl^v-o Ji-iio 

£d_o^L^jJl Jajl3i?Jl dUi53 £JoL (^3-*-Jsl ^-Q Q <0 .Reykjavik jL9LSo3 iioJos ^3^^ 
d-oLszJJ ^3jO-£W-0 3^3 £CjLpot SLLoOO ^&--0-O .dJ_cLui iojJLo dots 3JWO3 

3! i)33J JlP3,o ^Jp J3-oi£?Jl ^J^ ^L?o 3-0JI jt (^^Iszj ^^ 13^3 £dJ3i>-Jo 

• * * 

13-^ j-o-oalj dP3-oj^l jt iJjLjj AP3-0 ^3-> Jj3 .JL^5z-t,l 4P3 -oj^ j-o OLxP 

.dJnl-o^XI d_o?JI 33-Jaj Sft3-Lo-o ^Lojb £j\Ja-o?to 33LRIS3 

1 jJ-L«oI g^^-o -73 ij *lovll ^13^1 3jLk> '^^33 3J5i J^^sz-tl S3IJ3 i3 jlJ 

3^1 d_LLSzJl3 £3jlJaJl 1 a^ ^^3352-0 jJa3-o JL^ l^t 3^3 £1^0311 3JL0 J-'-oTL) 

jUS3 - Ja-ooJL) jlSJsl Jo?-l ^ 5 l ^j^szj J - IjJ-LuoL L jlSLo 3 C-JlS 1^33! Oi:?- 
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UJjJiLujJI 


Frederik ^5JUJJI CJ^SJl ^Juil .1821 ^LszJl ^ 

dJ^yi jjLk> J3 jlS^ i jjILJI llfi 41:^ Christian Raben 

c 4.I.<a.c>- djzx aixsdl jolj JlC»-1 (3 ;J| <Xaj^iJ 

A^52-o Lp^ . jAlI ij ilj-o ^3 ij^j-^ tl971 pLsJl d-olcdl ^5JJl (3 ^UaJl J-b^ 
JiLszJ J^^lLLuJ^I ^i-^1 ^L)l (jj ^jbJl 

Ijb^iOP tC)lAx.«xil 

I ^7 tl i/^r> j'CU^ ^ 

(3 ^LkiU ^^■‘g.U jJjJs Ij^l^ tSjjLlaJb ^J-v-Qx 1 jJ-Lwj1 

»> > 

j^l 3Jb ^jJl Gudmundur Gudmundsson ij^Xja:^^ 

l3 3-‘2> (j^.*4jJJ-oSjuJiLid) (jLpJa-ol <1*-^ t JL^'g.y jjJuo IwajIj 

L^IjuoL) j-*-o^ dJLsi i)jj?ij (^yi >3 cForaminifera «oL)jj^l» JL^ 

d_LiSLo i3 Llos^ '^3j ^J1 bJLijis i 33 .Tests «C)l3jjJl» _) (^^1 

CilljjJl j-o d_Lcp f^Js~ L^i.0 J5 £5j\i-o d_c^L>3 ^wxxjUI ^3:)iLL«3j 

(j^-afJ lLoI^UqvII jJa-Lb <X^\ ^JLsxJi^ OjJlc>-1 

iiJLlLwjl J^t (iLis Jl1-o J-o5l J3^ CjIs^I (3 

J-c^» - Jup d_c52-o JliJI dAl (jl Jlj>3 asj .<<^ 1^91 J-ol J^£?-» Iw>LiSj 

J-ol» iw)Lo 3)-® i)Ju-Lwj91 dixL^ujJI (jl ^^^Lp M«aS - «J-oJ> J-®^ J2>-G 

.i)j_d:^91 d.^1 ju JjJ-tujSfl j-® j9 LffJ ^ 

»> > 

-iaL?Jsl j-o-dl IJo .4p^.*j^1 Jl 

ft .U ■* ft 

jl5 .JaLpJjl ^Jp j«bLailj9J JcgJL^u^ djl5 eLjLui9-Jl J 

Js> ULc^ £^3-2 i 5J1 ^l^jJl j -0 ^ 3 JlLo J 6:^jLe Lasl^ Pinguinus Impennis 


.d_JLJjj?*- d-cplio 5jj?to 

CjIiAJI J5i3 C*xp- jU £^i-wj91 UJ 3 

.^jJLlI L_i«aJ 3 jjLOjJ j-® j^l “^tl.® ‘i^Ldl 
jdoj 9 Jj^JLll j^JaJI j-® 3 Jl >3 - df^^l ijS^ ^ 

OJo dhdvll^ SjUiapJl dl£?tl^t j| C-LiS^ - d.^j91 j-® JU-<idl ^-Q*^dl J 

liUi 1 ^ LaiLs L*-jjPj i^Ju- 0 ^ 
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avJLo^l 0 ijtoill 

LoAxC- i^iJS 0 ^ ^^^3 ‘03^^ O^ ^a ^^AiiLoJI 

c^-«aJl» :L«jLp Jl ^3 .Jlszj U -*3 C*(^y djl j\£. cLp- jjliaJI jl 5 

cLAu iszJL) dJbjJi C-0IS3 £j.aul jjUaJI O^J 0^ .«,jijjJl ^_Q h^ I 

3 S ^jlii-Lo (jl5 dJa£?J (3 iSy^ .Sj^iLo J5 

(__ji-oL9 McLS J-c^ - Sj-c^Jsl 4jU-a) jjjl jUsSJ ^5 jJl^ - dSsjLtjJal 

.(jjj?Jb dUS d_cLp 

^LrJI dLsLSoj JJb jjLb j| Jls 

(j-o (jlS £4lc>-jJjl oJl£5s ^ .'ibJ lILwjSII io^SlpJI 4ia_utl^ cUj Ju^I LoJlLc- (2008 
Le CjIJlp-^I j -0 I^JlP t^liall IJoJl:^ ( 33^-0 '^^3 tjl 

0 ^ 3 ^" ^ o_t_uJl ^Jis l'j ^3 Cj^Jlp- Jli?" (■ibJ lILwjSII ■iULLl iojb^l liUS ^ 
jlS ity^’uo]] ^Js- julj CJ^S 3 l ^Lk> 

.1821 ^LseJI JjiS Lbb (jb> 3 j:seisl jjliaJI» :(J 4jzs^jj ^^ 3 -^ 

^Jib-'g-lI J 5 ^ ^ 3 -o J-J3 iJLC ju ^j-o 5 -(i >3 

(J1 ^ 3 *^ 3 ^! 0-® (J1 J-*^ 3 ^ o' cd-obl ^3! (33 

j-03 £jb^Jb3L93.J Lt^ ^ 3 j^^ l)-® i3^b-o Oj 15 cd. uiUUuilSZJ o^Lol 

6 a ^ c 

Jjl 3^1 J3-l1331**Jj 1 J-03 LoblC'3 cj^bUjL) ^^IJlC-I C*j 153 £lJoj3l9 (J| LJlJaj| 
djl i^jjJ 2^)3 ^*hvll dl3^1 jlS cLsUJlI^-wjI j-0 IJl^LujI (JI 

^ tS 3 

^LLo d_cjlj U -*3 j^LsJl jjiiil i3 cblij .^3 -Jjl3Jsl (J-t ^Uibb ^jJL) jl 5 
djl jJii 52 j Lo bliL) ^Js' Lb-0 Lb^j-o Cijj (liLsLSoj 3 C*i 5 U-bJ3 .iJjjijl ioUJLIl 

Lii 333 ^jj j-0 (^j-b-o C*xJ cIJlLLwjI i3 3^=^ ^J 3 l (j-o bi?-l3 

i3 IJlLLwjI (^jlbLiU d_L^ d.M 4 jjS ^*hv!l df3^1 ^Lk> jl 5 tLJbPclJsl (jb>33£' Jlp-^ 
Jaj jJj j)_-o-2iL) jl 5 t^UaJl j-o ^33 (J| ^Lb^b3 .(^lo j 3 -»£a 5 Jl 

£3jJw_qJ 1 33 .jjUaJl ljai>3 jLuj^l jo (iiijL«j d.^13-0 (J_j_^ Jlozj 3 ->Ax 9 
d_Lo iw)jCsl LoblC'3 £^^yiJi>3 dJ3l ^lis (3 3 j 35 -o (Jj^-Lo (^^Lc- ^^yiJi>3 jaioi 

^3lju i?toO (jS_i (Jx df3^1 (J. 5 S 5 cL^ .jjUaJI jj^lj j^S 

J33 £ jjj^tJJ jr^ 3£?ij 1 j^T 3 jJl 3J1 jl C)Jl^ 3 .^j_LpJl 03-03 33^1 O3-0 ju 

.JajjOll S^Lc-l ^ cdj^Jua i?too L^^tL-gj ^>33 djjO ^ djjjjiL^ 
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UJjJiLujJI 


^*hvll cOljjjJilll J-«a 3 l i 3^3 

J-ols - iiUi5 CajIS^ £d_Jj^^l OjIS 

(^^1 Pinguis d.*_l^l L^Lot ^^szj L^j 3 tja-oLp «^^jJaj» d.-cJ5 

L>-*53 .(^jJajJis^l (JLs-tu i3 ^j-)jJI SjLptJl ^j-o - «jj'jo_ai» 

i3 4 JjU-o *^1^3 £jJaj ^ b3^ SjLptJl j-o dJLc*-^ JLi^l CJjIs LoJLlf' cJlszj 
IjJij tJasJJl j-o j\i5 ^J^ ^ 5 it U-o ctLuJiJ L^.*-Lp l^iLLbl t-Q 

iULp j^So) LJ5 ijuijLp ^J^ jL_4uJIlj jt 

«O 3 - 0 -Ls 2 JI »3 £^*^Puffins «jiJl» iljU- ^J^ df^^l (^j-oJLL) U-Lu cL^ 4-oL^ 
J 1 iw)jl 3 S*l jl Julptill j^ibl J33 i^'^'^^Guillemots 

.(=^*=*')("')Razorbills <<^ 5 ^ ^\» ^ 

Cibl^j ^^3 £|^jLIa-JI Jj-o CjjJsLo ^*h^!l 1113^1 J3-ti3 C-0IS3 

^&Jax >3 1 ^ 5 *^ CjjU i3 Ijl^ iiijLaJI ^j^\ jLsJI 

Cl-olS^ 3 XJ 3 J 3 3 ^^ <^j (^'**' ^ 3 ^ 3 ^^ ^&-«J 3 -o I^ £^^.pt*Jl i^ 

^-ol3JI 3>-®3 C-olS tiJljjij3 ciljLij ^IJlpI 

i^jJLlI J3-^l JLC>-t (jt Jl^ 3 J^3 - iil3^l J3^LLi«aj I33IS jySoj-o^l jl 

^3-0 03-^333^1 J- 5 ^ (jlS^ US - ^13^11 jLiLi-o ^Lo 3>-o IjuS i3 

i3 US ci)^^1 ^13X1 i3 dJ 33 Jl ^UiP C)Jl:^3 J^ :^Jl^1 

J ^^3 J-^3 LJl]aj |3 LjL_«j|3 Jo 3^13 tiljL^jJI i 3 

33 L^ Xk^LpJI ^313^1 ^13-0 3>^ C-olS cIjllLujI Jl Jol3^1 33 ^ 3 ^^-*^^ 
^ ciiLslI lji 3 JLC>uo - J-C- - JlJaj ^^-ojt 3 ci^-oC-t-o^ 

.dU 3 Jo 2 j XfcPU^l ‘dj^oJ-tl OcL^ 

d.*JalLo C)3U>-j 03 t^ 3 J 3 ^l (3^! dfU-*«lj Jo3fJo3l3^-o 4j>t-Jj3 

XsL?- 3)3^^^^*^ !3 j 1S jjjJaJ! J3Js> J-C '3 •j-'^ (Jai^LwJI ojiUl XjIjo (3 L^l 


.J^ iJm\j dj tJUoJI ‘ . U Q11 a ^U:1UMI Jt^Ji (J.tfai.'gj^ c(i) jJtJI JJ'3^11 j^) jAp" i3 doiff- ^ (^) 

.[ jUj^jSil] 

.[oUjp'jSXI] .OljJOtlil (3^ j_pL4i£'l ij jLflla dj^ jJLoJI 5^ dt^yi jjLL (^ ^) 

3;^'Jl ^_^iajJJoyi JUJj i3 oL?" jLaia dj (i5jJO jjUs) 


.[jUjT-jSil] 
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uvJjo^I ijjij^ill 


1353 cLjIjii 50 ^£pzj gJLJ o^JUl Cj-oIj^I 

t,_QQl C-Jl5 ^L?J! oJua> C-oU t3 ^5-tl 

^jit-Ji)^! l^La tjlS^ .j^xssiJ! tjl tw^iSo LaiS^ cj^-gj ^J| 

!iLuo 40 lisL^J! oJjfc JkS-o^ .^^iiszJ! liJ^^I ^JJ3 du.3^\^ iO^-o-L^I^ 
c^I j^^loll JU-JJ! iJj?-LmJ! ^JJ3 

.Funk Island dUs cOLI^jJI (jiagj ^333 

^f*^3 (^^laliks^l jj.C' dJj^laJ! CJlS LoJJLf-^ 

Sj^Loo ^UjuI)^! ** 0 4 tiUjJ^ cidLc- io-3 !S ^** 0 ) ^jliaJ! ^o-oJU! jl5 idJUia 
J| ^552J .^LoJl tiUj 3 -® *^ 3^1 J 3 -J^ Jsliilll i 5 -Juo i^Js- 

jl Jacques Cartier 4 ^jlS' dJL^ ^iJiScL^l tw^iS" 1534 ^LsJ! 


.«J3^! (Jiuo LoL?t*^» l^jlS^ j^Jnll 5 jjjj^ 

IjJaj 3 jljdaJl t^Js^ Sjils jr^ ^5^ tc-L^l 3 Lcl^i j^daJI C>jji> 

jJoj US tcUil i 3 1 ^ 3 - 0 ) liiiLc 1^31 Jl 

id_Loo_a) C>jji> jl ^Jt> j-oSH ^J-C' L03 33*loll 

LiSl jl Jlsj 3 cljb^:£>-l C-JlS l^jlS cL^ LoLc 0^333 ii-Loi v_Qj-0 jil 

I d_t_i_fi_M) jS O-t -^3 ^ 3 .^zj U-^ d_lS LlI Lj l^ 1 U>mi 3 Ljz.033 ‘ 1 ^ ‘ ^ U^Mi^ 

• ft • ft 

. i^j j-oo dJLtA) 3 ^ l^^Lo 3 £ 1 ^ ‘ ^ 1 I 

Sft3Lo-o» L^l £013^-01 SJlC- Jlrj cSjjji^l lillj ^^Js- C--a3 ioUajjj djlsj C)Jlj>3 


«i3.£icpJl lidj j-0 Ijr^ liJLC» JL>jJl 3 Lu 3 idf 3^1 33-^3 j-0 « 5 j\^ i3_(iipij 

L^jOJ?J» JljJsl LoLc ‘LubjA C-olS ^LuJl j| I3JI33 £^1^^1 Q_u 1 Jl 

jj3.*lJ3 ijLiJjj (^^Jo jLti *3 j-0 1534 4 J_ai ^^3 ^ .«Jk^3 IJl^ 

? 6 

^3133-^1 (Jl Jduj ,^3 ^.Ugll dU^l 33^3 i-Q >n) Richard Whitbourne 
d_Lo j\S_tu-tl J3I3JSI IJjJi J SftljJl g-d>3 J 3 dJJI jlS chjJi JS J CjLUsL) 

jLuJ^ cIJl^I 3^331) dszjh d_L_ai3 

^*hg!l dl3MJ OLolJ lcCLaiI C)Jl:^ 3 £iJllII i3iLsJI j-o JoJlsJI ^3J^ (J-ft3 

^ ft 

33J5 jJiJ» 0^33-191 J^l US3) ftlj.^ 3 ^)l*ao (wdL^ Jl 

clSjJl JJaJl J 5 o (iil 3 ^3^3^ J ^*hgll df3^1 
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UJjjiLjLuJI 


Lo>S^ C^wol^^^l cC^ixaMAjJ Lo..'gJ^ Aiis 

Oj 15 C*xp- - Lisjljl Jljj^3 - lii-IS 

J^iL)^ -i^-'-LC' 3I cL^^^ijJo jl ^Ji L^ii^lJo j^^nll 

J 1 ypo] ji jl 5 cAaron Thomas (j^To^j j^jl i^Jo jL?tj 

L^Jijj C-Jj^ 1 S| :HMS Boston «jJa^^ jj*i| (jiu|» i J 1 

dfpl ^ J-^1 L-^13 LfiiJLp-L) dLu-ol Jj cL^ii^ dL«_a 3 ^ 

.cixo liii^ 6 JlL^ tjAjSi jr^ 1^9^ |j\^.^l 

.dJLsz^l ^ *^1 U-o tiilis jLps^I ^ 

3I Liijjiaj d _3 ^^3 *^Lp3 Jlp- .jj*»Lo^ LjijSi iaijU-o ^5^1 

d_L*^_ 4 u_tl ^^jLtiJI j-0 LoUf ip^J-waA jLIl 0J^3 cdJs>6 Ijh ^ 
.j^AIl t^Js^ jLlII J-jsiJij lilJjJ^ ((j^jJsjJl Cjr^ L^Lui?-ls 
LJjiL) Lo l3J'^3 tiilS ^3^ 63-^333^^ LoJlIp- dil jJ'^3 

jJilszj^) d.*Ao l_AJI ^^1^3 j-0 ^3j l-AJI ^Lo j-o 

(OLo^ 3^ iJl ^3^ J-mSJ ^LsJl i3 SJlp-I^ dj^LU jl 

,^^1 0^3111) Jackson Pollock ^*^dl3J5J 03^1^ C)L:>3J Jlo c'iszL^ ^3 
Ju0-*ai! tlj-^ 5 j\^ OxjIS' ^3^3^^ Sj-jo-sCLiw-o jt j 5^1 j-03 .(i3^yi3 

p p 

jiasLj j-'i-C- j-olill jjiiJI 3^13! ^3^ 2^3 -C-J^l j-0 j 0 j 3 j-o Jol ^3Juo 
JL^jJl j-0 l 3 j 3 U-o (jkjjJl 5 jL^ C-cPtx-ol .^Lp- J^_Aj 33*loll 

.L^J1j3 13.01^3 3LpJI ftUil i3 33*l^n l 3 .v. 4 h.J cdllS ^3-^3^ ‘^tJS (j3-iAfij 

<Jl^Sj^\3 3^lill tGeorge Cartwright Co^lS” ^33^ Jl3 1785 ^LsJl ^3 

p / <i 1 \ p 

IJjb Ljj3 c^ ^ ft^3Ji> djjLp-1 ^5JJ1 L-)l3p!Jl» ^Jji> tjS- c^5j-cL:^^l 

I^^Ip- j^aptCLai» ^*hv!l df3^1 33^2 ^IapI cdj^lszJU Lo C-^3J ^ li| djl 3^LlJl 

(^^Ip- iiJ3^1 33^3 JJ CJlB J 3 (33-^1 C-olS Lo Lpt-ol3 13U-J3 

•• PP P^'^^^^PP ^ 

iiuhjXA C*Pu-ol (jl Jl Lb^ljLPl C^*a 13 J 3 dpiji-Ll 6Jji> (jl 3I ^3^ 


.[jUj^jrUil] .4 Jj'.j5z1!I Jl)■ iSjJ?' ij J5'i ^ j-ol ^l-**’J (^) 
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UOjO^I 



(^1 6J5.0JI :(9) 


cLiJl Cj^Uj^I iiiJjJl ^llSJl jialoj ^j) iSS^ 

(❖)Aiiee effect «^jl J^52 Aa» _) SjjjiLb (^y2>3 d_^ ^J| d_c44jJb 

ISoj-ot j-o ^*hv!l Jl^jJ S^Lp iJLpij ot^ Jb?- ^\ ^Jp'3 

John jjAocuj^ 05^ 0 ^ U-L*j 3 £d_Lui 30 ^t52J3 .1800 ^Ji> iJU-JiIl 

((Birds of America) «lSoj-ot J5^» iwiliS Js^ lU-s^j James Audubon 
^ idjsz-cJaJI ^Jp L^jo-wjjJ ^ (hvll j-P Jo^Jo^Is^aJ JJ jiLoi 

d_Jp IJlLLujI j-o Jalpw3 jjLb ^Jp 3j^-«aJI i3 JloJLpI 1a^ 3 bl Jm 

j^_C3 j^Ij» djl 05^3^3! iwxlJ dJ^MJ <1^03 i33 ■ jJcJ j-o j^b dJa_wjl3) 

j3JaJI OAjJi jl3 £^^^^«Jo^JlJ 3133 J i3 l^Lq-o ^Jp d_Jp J3i5JI 

ij £iw-JjP jobLj lAj2i3 £«Sjjjj^l dUj ^Jp Sji3:^3-o ^Jp ^3ljlJ L^J Jlij» 

d_Jp j3i5JI ^jS^ djJ jjLb jp JIpj o^-c ^ 

L^Laii^l ^JJ lji>33l33 ^-^3 tidlis J3^ ^-*-Uf d.J-oP Oil jl 

c^LszJI 133OW-0 iJLP-l3 ij-ojOtw-o ^1 ,3.jj ^ dUj ^j-o 

k5«jJ0 lijdJI Ja.*u^lo5 4I9b5 3I iljLsslJI iju Jaj Ji l^b ij (Jl OjJilJi (^) 

.[(jLftj^jrviI] (3 (iij.fiJJ 3-*-bl 
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UJUJiljLuJI Lpijiuill 

3! cGeirfuglasker ^^3 

Reykjanes jiLSoj d_c^ 5^ J^sz^ ^^^3 

|3 j^-ai^33j\£- JUSJO ^J^ ijlSjJ Ja£?- .IJlLLujL 

^3:53^ isiij tljLxiP-3 j^JaJJ dUS dfjo ^ .1830 ^LszJl 

J3 joJL) IjoJ^ IjjJl^ Ob CaS^JI liOi 1^3 .Eldey ^i^b 

jAiU-ffO cjolj OJ3SJI Jliuol CiiL-ui^l J^152J (jlS^ .djjjj (3 

jJsli^ Jj>t j-03 JU5 u.«j 1 j^Jojj [^-03.^3 j3*Io!I C)jji> 

dJ3^1 J3-d3 ^j-o l 33 jjz-o ^33 j3^1 d_cLMa3 C-JJlp- j-uw-ojpjXl 

.1844 ^UJI ^ ^jJ\ 

djSwO^l ji>-l i)3J i3 G>Jj3 cIJlLLwjI JI dj>3lll |3 6^ Lb^3 

d_c^ j-o Jaiis JL-ol CJ■^^ 3^^ 35ZJ ^Jp 2^ .'^^3^1 

^J^ J3-03JI jt .5j^L-o dLsLSoj ^31^ (^^1 jiLSoj ^^3^3^ 

dj^3lj ^ djl IJlLLwjI i 3 ^ CJ-»iajl j-o J5 ijj^t 3^3 .J3-»iajt Oi5 U-o ^1352-0 JvS”! 
I3J33 jl5^ d^b ^3jJuo tiiL^l 1^3 liibji* jbuij ^\ 

iljJLO (3 LAjg-A-J:? ^3^>® jJJo cdj ^Juoj J-«ajl £>J33 j i53Jl3 ciii-A3L5bjj 

c(j.'g.A.AJnlI yS^l ^^Jwo 3^ ^^33'^3 •Saridgci'cli ;3'^3^'^bw d_>_m 

03**JL3j1 jjJ3^ ijf^^ dU-u. :5L^ cReynir Sveinsson J3**AJ-Ai^ Joj 
0353 jl J=>j^ jiJ cijLpda-ol 3 3UI Halldor Armannsson 

SjdS3 dlp-jJl j3Su.«j Lq-oLp 3I ljixo-0 juqIoII jl5 ISj dj^ t^Jklsz-o qIoII 

.liUJo jJaUo jl JJ3J ^ djt3 £ jLl^l 

^^mjuuJLm CjJjLs .^Lusj?- cbjr^l (^3^^ Ja£?JI 3-‘^'‘-^3 

C-*_£«-*jb jb^ |^^aJj3JI k-jl_£t5^I_£«-LI djL33^^5Zjo Jlp -1 33jl ci^^szj-JaJI 

J-Gj?t3 ,^1 d-ii^i^A. LoJlIp 33J 3jJI Jean-Baptiste Charcot 3SjLi 

^:>jt-XiLaj :>3J^ ^» 3I cPourquoi-Pas b-l3Sj3) 3(253 [033^ U-«jl 

3 Stella 3 LjL«j ^J 33 J3_t«jLojl bjLC>-33 dLLt-bl ^J| bj-jj .1936 ^bzJI 3 
d_cai5 jJ253 .3b<3| 133^ '■^^3:! 33JLL0JI \jJii 3 *^1 d^3 ■i33d'd-o 

Jojo 133JU-03 cJu-AfoIl 3 d^_»iij J3 .*«jLoj 1 j-<a£>l U^ .«jol3^l l43|» 
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avJLoMI 0ij^ill 

^ ‘loLiU Ij^j-vu-Q IJo3 .Olj3.^3til3 ijjL^I U^JLo-o 

. lAiLlI (MLA_uf •xLca^ 

ftU-uJI Cbl 5 .jjLSoj ‘^3-^ ftllxil iJ'Sjb bj^l 

Slk^l Snaefellsjokull ioi o-® 

L^J £i)j.Ji^^b jOJlPcIJsI JI 4 x.££jJb) ^b-0 ^jCLoi Jl 52 ^ ^7^)3 c^^iilb 
d_L:>j» jjr^ ^3^ '^^33 lS " bjiJLlf' J^ (^^1 djcLO-JI L^b LLoi 

- (-^ Journey to the Center of the Earth) «(jbjyi ySj-o 
JI 5 .Jlszj jLszJJ iiJib jSb ^ j5^*-£u-LQ-)L-t£i j-0 lj\iS j^-ol ol C*xp-3 

ft * ft ft 

J5 djl j -0 ^jJl i^js' djl L 3 L 0 I 3 .«jLJl Sjjjj^» (jbsj ol 03 -*u-I-*-Q-£4.i 

djz-o 03 -***-^-*-^ -■'^ ^- 6^1 0 ^ ^ djjJaitl oLb i 3 aJLi?- 

.Lj jib j-^ 3 -ux <0 JSbij J3-0JI ,(^Q 7 b 33^13 ciszjjo jJ^-kSJ ill 
t^ljkjl 03-^b)jl3 bl CJ^Lj cLftLo ,^aQ 7 b ij^.,MJuJLaj o^ Uj^3 

lil^li^-l C-olj LoJl 1£- C-*jj.Ri-a;l twJjLflJI 5 j\ 3 ^l dj_ 4 jlSJ! J-^-l^ C-*jO£>tJI 

LoJl 1£^ djl (jjy^l .03II! d.^L«**-ft i3j^^l3 30 £?-l 3 C*jlS cdiJuS^ |3 lj\Ix) 

j^>s- LjI dj LtiLg-jo tJLuoI dJLa( XLe ^5^) )L^ jJLI! tiLo_a( ^LLa-oj 

tCjljLlwaJ! g-33 d^l d_Qj33 OjU .Ju-o 5jLLo 

IS| iijjru) jLial issj-oi j^l J| 0 ^LLi«3j Lo J-«3->3 -b-Jj^ 0^3-* 

'^-^33j^-^ '^ 3 j-bl tw)jliiJ! ij 03^boj! ^LL) bo lj^3 (^3^^ 

SjlpIs 1 ^ 315 ^ Sjjji^l CjJj -^33^1 i3 3^1 ^0:53^ ^.>4^ ^^^3 

^ sp 6 3 I tj-oo Jlszj LjjCsI boJLlf'^ .^iJ?t-ol jh^I'i io3t-i5 SJlpIs 3 I 

L^l 5 Jlszj j-o 3 Jl*j Oj 15 (^^1 Sjjji^l ioS i>3J ijl^bol i3 0^ O^ 

LJjub L 5 .Ob^jJi 3^ L^Ls i)3lj-) J-*-ff CblS gsyl i3 L6-^3 tiJa-^^^-O-o 

Sjjjj^l ^Ja-wj j^ Ulf-Ual^l i3 0^ IJfcSbii^ £«j^ia3^1» i^b^ j-o Sjjyi^l j-o 

IJjJi jl J ^-«ajl t^^l LjjvSI boAlft^ .^3 -oJL) djlS 3JWJ3 cj^JJI (j 3^1 jU .d_boSb 
^Ja_wj 1^315 OJj tj^JaJl j-o Jjbfii ^JlC - J3*-b ^^jbcP ^3-^^ 

j-o tjj^lall dbb 3 j 1 jl (^^IftUal^l i3 j^ LjjCsI boJLlft^ - Sjjji^l 
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UJjjiLjLuJI 


i3 ols^l:^ - gannets «(ji(_J3^1» 

ft C ft ft 

jS)i C*jl5 ^J ^-0313 LfiijLiJ-03 ((SjlAjsJI) 

(iLL) JI 31^13 -^SJ 3^ “ ^LsJl i3 iJLsJJl 33^13 j-o 

^3.Ai-MO^I d,xxAJI ^IS3 L^LmijI ^*aLo ( 3-^ ^3^-*-^ 0^ '^3 t^ 3'?^^ 
iji-Js^l 33 -J 3 3^ Lp- LJoj^ jJij jl jlS^ -^—*->3 Iju 3 l 5 i^-'-LC' 2-031I 


.UaJap^ 315 U5 J-oJZJ ^ t33.Jra.!l 
33^3 1 ^ 3 ^ 3 Jia 3 1 jJ3 £l 3 ^-ol 5 Jl 6 Jij 5 > Iwapo ^ 33<Jnll 3|» : 33 -ttJ->-Q.* 4 .t Jls 

353! 83.405 ^J| jji«_Jp^l 33oJp 3-0 ^33 iwiJl jo^ 3-0 ^LJl ^3 


.«LLjliJI 3-0 dJLis dooio U* Sjjj^l 

Lp- 3 .-o_ 4 «-o 35 o ^ ^3^^ ^woo444.^ LajI 1^33 £3i*Jp^l 330JP ^^-0.00)3 

.(dolft J3oiapJl 38} 3^3) 33^ 3-0 Lb3L!aj 3b 3133-b 

C-0I33 cSjjjj^l 3^3! {^Js- C-j?u-ol LoJu.c- 35J clJaoPto C-J 5 dlJjj C^o.Lc- LoJLl.ft3 


.dp-ljJb 0352.-^ £Ol3JLptltl ^3Lft 3^?tJl ^ 5 J^ 3 -> “iibjJaJI 

13^13 3-)jJl ^ 5^3 tbjLllouI 3^^ Lp- ^*hv!l df3^1 ^313 3-0 3^5 

3-0 3^3-1 OL-oust t3J^| i 3 ^^*-bp3Jl l3tJo dJa_ail3) tJjJj ^J^ d_Lp-jJb 



(10) JSLiJI 
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u^JLo^l 0ijtoill 

cjllll i3 (J1 ^3-^33 LjjliiJb (1844 ^LsJI 

3_aijJI (^^1 SJlxp-^ 1 dohlU |3 (^JaLiJl i^jLfcuJ j-0 i)552-iii)3 

JU-<iJI Sjjjj^l Xis d_L?t«b djjixyi? isL?- ^^y 5>3 :L^<.Lc- 

jb J3j-^1 ^w-Ji>jo jl jitjrLQ-tjl j-o jl5 j<a3j3) 

j^Jnl iljLszlIl (jt 3JwJ C*9^1 dlJi 1^3 .(Sj\^ d_3 

ft * ft 

^^^3 ^33 0-® 05 ^^ (dfllfii iljLftb Ijot J^5J ^ 1^31 U-Lft i^bb 

jt CJ^b?- j^i<-*-Il J3-*-b> CjIj LoJlI£'3 .SJlp-I^ j^JaJl j-o 

. joJ l1J_*«jSI 1 j-o L^ dJLw-o^l |^l3i cdjJaj OjU 

cSijlJaJjl d.<.Lo,c- JMi>- OJlj?- liiJS jl ^Lal-vj C-*-o>- cdjliLiJLo L^l td.*A<.JI Lol 
jJi3 jjJLill Lol cLjjliiJl (Jl j-oiiJI JL^j-ll j-o jbjl t^jji dUJJ^ 

.J.^ dJa^l^ ^l^^l 

l^ilS j^j^l Jb?-jJl cLs-ail liUS J L^ c^^JiszJl OliiPtJJl J_ooLflJ 

J-^3 cSigurdur Iselfsson j^-^wiJjjI ^3 - jLb 

Jl 5 o diSl £^ 3 > 52 ^ C0I5 - Jon Brandsson j^^Joljj 03^3 ^Ketil Ketilsson 
jujliajjdl dv^^hll cLo-Lp j-o jLjl dj^^ (1858 ^LsJl ^_Q *kO J cLoLp J■^i^ “i^jl 
John Wolley J33 0^ ^3 j^Sll jlS" .ifJ^^l jp IjlILujI Jl 
^^b-oj jlS (Alfred Newton Joj^l (j^-o^l^ Lu_oj?j-o bz-oL^^ 

. jl^-cpJI ^iip J djz-oL^I dbb dIBjP SLLuiI J3I ^^1 Lo jlpj^3 c^JojuslS djz^L^ 
gS^Jjl jP- Ijr^ Jlszo ^ jlSbo J (jjbSoj ^^,3^ i3 g-^Loil OJlP jbj^l 

J5 g -0 bjLpij bs^l 3 Jlo £LoJ 2 i^ 5^3 JMi ^3 ‘J3^1 ldwJ_t«jI jlia-L j^l ^^3^^5zJsl 
jb?-jJl j-o JjJlszJI J L^ (dj g-o-ui 3^ ‘'^3^1 J^Lai J3 j^So joioi 

.1844 ^bzJl d_Loj?- J l^jL^ j->d^l 

JjiLszj bff go d_L:>jJl dbb J Jib j^*!o 1 I ^ 3 } jl biAiJl 133 
Lol ijpL^^S J JbLLl oii^titl Jl j^JaJl ftLi*j>l cJ-aijl Lo5^ .bjjiij C>L^.*-Lj> 
C^^-tL-gj (^^1 dJii^^l CjLooLpiiJI Oi_*i(S3 .L^ Jj?- lS^^I Lo ^^-Lszj i£?-l Mb 
^jbJl L_iptI-o J j^l (j33jJz-o df^l ^Lb (Jp dil (^^Ml 
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UJjJiLujJI 


6^1 (J! ^3^^ O^k d^3t^3 J 33 015” 

c 6^5^^ l-aI 5 JJ3 .dUS j-0 U4.-g.Ija 

Ijjal 5 jj 3^1 ^liuj i^Js- J^j-Jl jlS^ ^Lt^jB j-ff ^ j53 ^^3 ^y^3 

.^^^^«l_Lo Cj-Lqj UjLibUu Jjj>Jb 6 c^1oj3 LJ 3 l^» iL^Ubl ^ t«L*5L<sja 


(jls dj_tujJb 3 .SjUOS SjLfiJ Ijfbj^l jjUJ^l Jl 52 J J 33 

Jlszj ^ jl .4 jLp- Ojr^ J3 dlc-jJl (iilj jja 6 LqI.44Js1 

bj_i djl i^Js' d_Lp CjJlpsiII LuSbff j-o^l i3 C*xp- 

Jlp-I jLiit U^ £«ji3L> l-) 1 jl^ 1 » djjJ j^iaj [<iS .«,^^Uil j-® 
j^JaJI L)^3-b i3 jUf (^^1 i^blj^ (bojJj-tl Obl^.cpJI 

djt ^J| jLiiU i3 Lt^ Caj 15 LoUajjj Jj?-Lai J5l3 ^J.P (^^1 

cLa£-t ^ 3-0 CjjJlp- i 3 Jl ^3 -'^y^ ^Ij^pb iJ.4ulJl LfiiJw-o 


lU M.wJ bil ...^U ol ^ CiUojiaj i5'^l jjUaJI» ;^3lsJI ^jJill ioUojjJl (bcsz-oj^l 
LLo^j?- J3 0350 SLpJI jj3 ^^13 ^—>^1 jba^^i?iJ3 cL^) jsajJuJ iailjJ bb^^lj^ 
£S^.«a 3 oJjSi I'ij .^3^^! 3J2i3 ^b^ijj 0^.41 ^^3^^ J^\j dj_£^_Mx41 i)jjJl 

dlovv^) ^^3 cjjlSllIl cLj! i 3 Jw-^aJl .«^5^.4 «jiJ1 U.9 

:djjJl SLpJI i)U.p- oJdSi l^'-Lc' |J)1U^ J 3 (^^1 J3I 33^ i3 

J3-^ ijU.r?*- 


jyh Cij(5 :(11) 
JS* 
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avJL^^I 0ijtoill 

cLilj^l ^y£■ dj Cj-eo J3I d_Q.<_Q_E>JI ^j 

C*£?tJ! \jjb J35 .!jj-L«j 1 (J| (3^5^ 

Journal of the proceedings ^1^3 21 r^» ,j 

J5S 6J^L«_€' - of the Linnean Society 

Alfred J-*yb Jjj-iJI IjL^i L_s2,<_J3 LtLc- dlLijjs jl ^cJlc- 

(j J35) iljLo^ 5j5^ J! (j Russel Wallace 

*'-^3 iJ->^ j -^-^3 ^ 1 ^ J 3 ^ 0-^33 Jl^-o .(d_*«Aj dJLpEXl 

« 

Lo JlIP 3 . Jj 3 ^ I j 3 AJ! (J35>533 cdjftIjS ^ (j-^ 

$33 ij-o j^Loo SjSsjiIl (^_yiiJL£E 3 AiJ» :(JL3 jS^jjLu*! 

t£Llj jl Ca5j.!5I J 33 (JhJl ^ 3^1 t 3 cJa.LcL*«!>> :t^LoI ^ /^^^<Ld£- 

J 33 .«ysJJl 1 JlE>- Cj-s 2-03 J3 ((^^**1^11 ftlilj^l) dl^i4uJ\ GjLlsJI 

dSj^iI! d.xiJ3j!jJ!» ^3^ ilLo- djjJ C*e>e-(-oI dil 6 j\skjJ (Jl 

J-wjI Olj-tsl l 5 -^| tj 3 o-' 3 J ^'^3 Lp3-^ /^^^<<dJLE>ti:L*Jsl3 

Cj!S 05^ C-c^ £jiujj 3 Jex£?- jjliaJ LoJkS Jl 0 ^ 3 J 


( 38 ) 


.Lf-U-Xi^l ob3^j^ j-0^1 j3 cdj iooji)! 

^jJaj ^ 3I U-^LAsLlo j ‘■^ ^dS-'g-l 1 dl3^l ^3 -«e>3jo jlS 1S|3 

Cj^L«jlj_tsl J ^3 jr^ jjoI dUS jLs 

JlLo CjJlp- d33ij Jl 3I cjjUaJI dUS J| (3 j 3 j 1^ ^ cU-^IxJ j^l 

6^3jl'^ jl (>o dj ^ (jSd djLliS^ 0-0 ij 

(3xt3pL^Lp J d_4«_^ jubUii j^ (jyill CjLoIj^^L 

.C)3JLEdl Ju3 (jiljJjjl ilL?- (JjsJiJL qS3 ^ j| £(jiljJjj^l ^3-® ^3^ ilLp- 


2J3I 3i?!j Jlszj (^I (1835 ^LsJ! J J.a^ 3^! dllS o-^3jl'^ jlj 

0^1 ij^3 d.l£^«£» dJLE>j (J^Uajl , 3 J 3 CJI3-LW 

Nicholas 03^3^ (j"^3^ J-?^ " Floreana L3lj33JLii 

I3-0T duuJij O33JI j3 £(3*)3i^Lj^li^ jjs^ JU-£^L Lils jl5 (Lawson 


.Lo Js>- J! 6 yJzja iolie- 




.[jjj^iil] .(1778 - 1707) Jjl5 ^jj^.uJI ■ ...Ullj oLiJI |4lft 31 lj^ dlpitl C^.i.a.w (>l<) 
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UJjjiLjLijJI Lpljiuill 


jo (j-03 .5 jw_^! oLo^JLszXl jjs J!;^^ 

d_alii>uo jl5 ^3 ^j-’j-?' J^ t3 ^ 

OfiL^ (^^1 jjJlco 4 jI 03^3^ ^c>-cj (j^L*y^! !Ju^ o^-S .JSLtJl 

jl5 j^ iS^^jLszjo C-olS twA£>-!iLMJ! ^LI jl jJ3j!^ /^^^5La£>tJLaj L^-Lo 

Obl^Ai^J! dLlj C0I5 c jLiij^J! I.X.4.0 ij^Luj jjo 

'iksls^ '^jO Ja.^ dJL_b CjI^JLoj A1a 3 .dJ^^-Lo jJjo L^jI 

cdUJJ dj>t-jj3 .5La£?tLaj (^^Lo L^jlioa tj oAi^-I 
Ojlj LoJuLfr^ .«j33£>iJLo JSLto ^wi£>-^LwJI ^JS- j:asUj» dj)j5juo ^3 
£jj3jl^ jl ilj^lj ^^-ol J 3 jU jAo d.L»-Q.£o 

i^j-szj (^^! jJjLtJ jb 03^3^ bJLj3 .5Lai?tJL*y ^3l jj ^ 

ji Chelonoidis Elephantopus 13^3^313 LoJl ;j^jo3J3JL^ ,^j-oJLsJ! 
j-Jic- |jj3 1J3I tj L^I ^^jX)\ (j-o £d_Qj_a£>J! .LoLp jjj-Jip LiS 

lf'33 cflLlj^ ^ (w)l3X£u 

^33 dji ^I ^iLoi-twja 

J-oI» (wjIiS j-o dUjS d_«.^«u-i i^jJl jjljJi 3 ^b jJ3jl^ ^U)| ^-«alJ3 

cb?ij clj^j^! (j-o IjoS^ L^-iS i^duO SJoJlszJI JloI i«^l3J^l 

Oj^b C)bl3-o?Jl jl jJ3jt^ £i<_s2,<-JaJl O1JI3SLII i)jia3 

jUb Jl d_*_**jJb j3-o^t Cjy^ dil bi|» ijjjJLij jl Ujo?- 

> 

j^3A ^-ucJj d_3| .«J■^i«-J( j^zju LI5 Lo|3 LL?oo Lo| CjJuoI Cjb!3^a?J! 
6 si!j 3 jl jJ3jl^ jitjCoj .djLals! j^ i?E-o!3 J-fxco dj5Ll3 

i^I d_*wA3 3Jb Jl;^ ^3 .(JjszJlIb bbbj j3^b52^3 £«Cj!Jle?-^!» 63 jt> jiLfi' J-t' 

jLiJ^l (3 jJ! cgJaJb jSU . jUS jbto 3I ^3.il£' j\J^ 

jl j\SKA ^i3 j-)3jl^ i)jiaJL) dj ci^L^I SJlsJ ^jJJLo 

. jUS Ja£>EJj ^ cCjIJJI jJi3 J-ff- djjJ33 j-)3jl^ d^-Loo L3l5 
jS\ jj3 CjUjI^ 13 jL*o^l j^ jJ33l:i y*^ ^ £^[33^1 J-ol (^ibS J 

iJlSb^lj Jill! CjL^i^3 jriS^I 6!3L«_ts! jb dj j^Isza jya JoJlsJ! 3 3Jb 
jj3 £CjLQ-o!3is! J JjJlssj £!3jJleo ^33 i^I jlo £idjL^^ J 
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u^JLoMI 0ijtoill 

ft ^ft ft 

Ji-o - ;j**LiJI jI 3J-0 OLq.o .1 I dUj .LoJ 3 Jo\ ^^Lu»I 

IQ 1 iijjiaJL Oj^Iaj J 3 - LLii^JL) ,jjjLu£>-^!5 cioSLc^Jl^ djsU! 

jIsl^iLIl^ jl-Lut^l^ ^vsb-tl d^Q.* 5 jdl CjLq-oJI L^ Cjj^Iaj 

j-vi-JJ ioL?J! 4 JL?J! jl 5 o|» tjLs Jlc>-I (Jls 1.^3 .6 Jle>- jriS^^! 

/^^^<^JJ3Jl^ j-^3^ JSLtto 

dj^ (Jx- LajI (J-ft J3;^*’ ^3 

ft ft ft ft ft ^ 

cC.*.Q.Lr> U-L1 a OJ-o 1 iJ3^ jjI jy^ 

JMi?- ‘J(3^^3 Cj3Jle>J! dJ.Jaj iwjL-**tI» t 3 JjJ 3 {js^ £(^11^3 

0-* £^3^ l53-^ O^ ^ O-^ C-UJL0JI3 cj^^sz-wiaJl cLilj^l3 d-tw^LLtl 

6La£>EJLw 3I 1^)3^! JJLo Cj^Le>- jr^tu-aJ (j^ .d_*.o.ssiJ! 

i)j^?tJl Sjiij 3I cdodo 3^3JJ1 jjLk) cib^ls ^€^1^13 cjJjLiu 

tw.u^££o (j^j- 5 -^ ^ ^-o!3J! ,3-0 CjL)! 5^! aJjb J53 c^Stellers sea cow 

3-0 1 ^ 52 - 1 - 0 ^ C-JiS AiJ .dJ_,i.s2-o d.x,MA 3 L*j Sj-d) jj^irCLi ,j*£ 3 LLo ^Ls 

6La£>EJLy3 ^d^-g-l I 1^)3^! dJL?- (3 - LoLc 3^ o ^3 ^3^^ 

3^ ■lH3j^'^ 5 Li?- cLjI tj eJJi CjJ^ - jJj^-*^ 

,_^Ll1 I (3^ dJl^cJI a(33 d.AA^fcO ^dJI dJLa^LiMoo d.Ad 

3^ ^l3 td_-g.£.dra.lI ^ji 3 - 33 di=’^-o 5 ^ << 4 ^ 13 - ilLow l^^SL) 3^ ^523 

31 JlEPeJLw ilLcd! aJjb (33 £ 4 .a£>-^^^! 4 jjISJLI (^•g.^dra.l I ^liajJ! (3 ^Lcoj 

.(^1^-0 (^jlft - <_Q- 3^ 
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,, £ 

uLiiJgD^I jin.o 


Uiiiiiiiiii)ji 3 (jjuLuliiijuugijuuy^ 

Discoscaphites jerseyensis 


i^Js- Gubbio ibJbo 


1^03 JU-<^ J-*-o 3£?J Jlszj 

i^jjJ 4 .q.«.o c4jj 3^! ibJuo L^L 

jAo! J 3 j-® ^j -0 L^-Lo jAj 5 ^ ;3 


(^^Loj CjIS l^jjiLoo^ tOLs ^33 ^ 3-0 5jL-ui 

J«^£lC■ C.^lS Lo>J>^ tji 3 '’^'^ ‘03^^ 

3 -»j 3 i:' ^_jll5l3-o Jl 5»-I t4juipJ) ^^ 3 ) 

3 -^ tLMxj>j 3 ^ a_tjyX^ 

JL?- ;33 -(1302 ^LseJI ;3 j-° 

CJ 33 JI 3 -fi >3 tb! Oix3 cdllAJI ;3 Cjj 3 


(4jlL^ (3'^bAJl 3)3^03 (^L_uj 4x9 Jlp" 3J ^ 
lib 3Juj_uj Jj3:?t^ ljMpJI dJjjLtl j^iS ^jjiaJ3 
j-® J^^**l3 3 j 3 £?!U*o 3 iujJjl ( 3 ^ Luj^ 


ljr>i»jj J CJl5» 

jlff 5 ^ 1 » L^l jjiid.'gJI ^3 

9 ft 

Cjl5 LiUl i33 ‘«jl-j4JI 

JLL^JI j 

L^l La Jli • 

«OLL^ Ji^ 1^1 ^_JL£■ 
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UJjJiLjLijJI 


i^L^..«t«JI ^1 '■^^' 3 ^ cO^j^^Luo d^>.\_^l d^l^* ^(33 ^"^*^3 

Gola del t33-'-*^^3-J ^3^ ^c>-u)L) t^j-ssj lS'^^3-^^ 

ij^3 ciljLo -ja^in.'V iJSLi Jlc>cL) l)^ Bottaccione 

— iJj3-I^ ^^3^3 lS^ “ J:i3^ t>^J-? U tj j^bJl j \ j ^ 1 m )\ 

^y:KjJ\ OLs^Iidal bl^ C-0I53 £^3 j!j (3jj^ j-^ tj 3^^3^ •iljJuo ColS 

£ jj 3 jj! bj 33 ££lJLaJ JlSZJ £lJLaJ £UiS!j ?03 £jJ?tJ! dUS du^j\ JaSLoIj 

j^So J| 0^1 (^^! du^j)^\ SjOiflJ! d^ij £1x1*^ (iLgI t33 -iSy^^ 3-b ^^-^13 
£iiILol3 £i3j^! gij i3>^ Apennine Mountains JL^ 
dJLJs jjI djLis £j.Q-t*J! !Jua> ^^^^3 45 Li>j!jJLo 

^Lo jll^ jl 'illSLg' Ol^jLJ! ^3-® CjIXa j3b?^ ^ (3baj ^3-c^-o3 

.Lo^^^Jij dJLo; (33>di<o 

jt U-Lp £ 4 xp-L_ui 4^^3 - J-ii£U - Jji lS '^^3 ^3 

■ I A.pA.o'pij dlAJl j-o ^>Ji> Cjjl3j 

jrUl3 13^^1311 ^J| (^-b?- £^jjj^iLS2Jl (jj^l OLj_ls2.*_ui ^^13! 1^3 

SiLpj (Jl - Ljjiij - ^^LaJsb j-o^l dj ^ £(juj^l JL:^ J^-ol iailjjJ jjjLfiJl 
J^iLojJl ^waSo^^JJ jbl J3I 1 J L-L<ijSl jJLI £ 3 LpJI ^jb i)liJ 

(Jx ^ 5 J l^-Mi 1 (j^^j (j 1 Lq.x 9 Iw*x.£uJ3 £ \Sy^ LJaJ I I 1 i3 ^ 

9 ^ 

(jsilS J3 (jl5 — i53b^l3 ijulsJjb — jL^I jlj.^I*£t| Jl 52J3 .jij^l \Js> 

^bjt (Jp 

J jdaJl j-o dJLlj dJLJs J j-'oSo ^waSo^SJI ^IjJa-ol (Jp J-djJl3 

Jp-Juo JlIP ^ 5 -^ljL_ai dfjj gS^Jsl JI33J 0 ^- 6'3 £^ 3 .*-GiJ 1 jJ^PtLo ^_Q*^ 7 Ix^ 

^ 9 

- iJUaj^l dj^b - ^^ 3 :? b>^ ‘2^3^^ LJjiiJb JlL^ Lt^j^ 

CjlLff 'Sy^ ^diJ -jdaJl dJLJs (Jp l3jJ 21II J-^-£«J1 (>03 £g33-tl fioojJil 

(3jJ3jJl jrCu CGLj Jll-^ ^IjJl gjLob - Lo Jlc^ J| - jSJo Lo 5 j 2>3 £gjLo^l 

jl 5 d^ ^jj (3'^^ f3^^ -^bstpJI Cj^Ls CjIjtuJsI ijylll3 £ba3j J 

C*.* 52 J 1 Ijjb J 5 C)A£>-I ^jJl Lo ;CJfiLuJ3 £jlSU,b Oij-ai^ls tlAolP3 L.*^ 3^^ 
J 3 - 52 aJ*J 1 JlSb*il 3 -® li^bi dj| ^1 ^ jlS Jjb ?^Lo^b 
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M ^ 

UliligDill jU^lD 


JSLtj ^3 - J^l^lII 3 iLibUu jS5l jX- ^yli 4jI 3 I 5 jlSUsl 

9 s " 

i 3 C*xp- ci^^sL^l j 3 -il jl Lajl Lil jl 5 £gJaJL)3 ^Lc- 

j^L C-0I5 :S 3 -«a£?- i 3 jJaJI j-o C>j\s-o d-sJoS 

i3 L^Lc^ ^LiJ i3 1^152-033 jJoJl dLaiUjL)3 L-)3JaJI 


djjLSJl Sjv.R-oJl ^ 7 .<ao- dUj C-Jl 5 
cj^ocOo ^jL) Cj\h cUisJl 0-0 iijb 0-0 Walter Alvarez jjjLoJl JUI3 
djz-oL^ 0*^3^ 0^3 "U 03(^'"^ ou-^Js ^d ^3 jlJ 

oLsLuus {^j^, i3 tUcgrlo*^! i__^l djjJl3 (jl .^JSj\j — Ljj3i-J15 

^ £ 03 l.«*jjj djz^Lpij LiszJI dJLwjljJi C-olS^ .Lp-3J3.*i^L Ls*^ dlLs2£?-3 £iL)3i3 
(^liAiLll ^^-0.S2i>0 ^3^*''^ LoJ^cft L_«_«J ^ O^S^} ^3-/^^^ ;_j-0.52^ ^w*-fcS 

JuOj-e" d_0£?ij d_LJi3 J-«a£?- tlLis 0)3^^ d^3 -(1969 ^LszJl 13 ^i 5 ^£?JI 
gib ^^JJ1 cLamont-Doherty Earth Observatory .^j^l - CJ 3 a^ 

Sj3J» Cbl5 £C*S3JI liUS i33 -ojL^U, iblijjl tj 03-aiJj5> ii-o ^^Js- 



fi 

4 jafl.JI ftUj ^1 j'U^ 4 siaS < 5 ^ 5 ^ tj 4 .a.^l :( 12 ) 
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UJjJiLujJI 


C-03-0^ i3 J 5 jlS^ £d_L^l ^Lfi-«aJI 

L^ Caj^So (^^1 d_cL£^l J^Lpij jt jjjLiJI jjS 

^j\s^\ j-o ^lli-o jlS .io^lS^l ^Lo-iiaJI cLL) ciJUaj^l 

jt jSU* ^jJl Scaglia Rosso 3^3j J 1 

• ft ft 

SjCB ^JJij .Jji 0^ j-® 

:C)1Jlp-^ 1 jQj j^ - Jlszj U-*5 - 3:)jLqJ 1 Jls JJ 3 .djJiL^l ^ cjbzj ^ 

d_i«_Qj ciiL^I i33 05^0 jt j-0 J-«a 3 t Lb^Ji£?w 3 j^So jt bLp-t» 

Isabella Lo-L-oi (J^jj ^Lj 1 jj| iJUajj ^ 3-^5^ iijJuo 13 J-^-szj 

.ObjjkLtl JL^ lS ^1^3 cPremoli Silva 
cForams _) IjLaii^l '^yzj Ob^^i^uJ3l3 
ixcpttl ^l 5 (J| C*xp- cOlSjjJb C-o_tuJlSjl j-o IslJuot j^So 

£jj>I ^J| j-o jr^xlJ3 j-oo-o j^_ui OLijjJl ^J^3 .L^ip-lJo jl^.*i?JI ^3-^ jt 
CjLc-LiiS 3t jjLq-o djl 5 j^^l3 £j^^*SjJl Jlszj Jj?tlll bMi»- ji^ jnvJl 3JwJ 
JiBLpij^ ‘J-^l3 oLtiJ Ob^^i^l J_c^ j-0 Jl*3LI£' 3t 

cLL) dj| ctL^szs^yi C)bj.a£?tS^ iiLsJJ 3 Ju_Q-o U-0 



jl^idVI Jl^.w) j ObjAl^l :(13) J.^.^1 
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uQjUgD^I jUQJi 


(jl — LlL-o) ^j-o Lo dJLis i 3 

Lfi_L_a) C-JjiJ Jji i3 U-L03 .Sjjt-«aJI j-o-p 

i3 dli^-jjQ ji>-l j-0 6^ J-uJ-tuj >^5^3 Jl jJjlAJl jJa3 


dlJS 135 S 3 cL<-*uj ip^ilo C)b^^i>tLo ^^Js- ^ 5 ^;uiLJaJl j<ix}\ 

L^ Jl^^j ^3 ‘^^ 03 ^ ^-Q ‘n') 3 i?ij L^$.*_a) jLj (jUaJl j-o diJa t£JljjJ> Caj 15 3J^iL-o 
^jjb ^j5Ll cC)bj3tLo ^^Js- \Sj^ i 35^3 cOb^^i>tLo 

^_Q 1"'^3 dJLSi L^i5 £^^ 133^1 j-o dJ_ip- Jl (^5 -o3Uj Caj 15 Cib^^i^l 
.^J_Q_tuJl djbJaJI J 3ji3:^3Jsl O^ 

£«d.Jbbslil» —> ‘^j-52J L^ ijru-oJ-Ll -Xutl (j-o d_^lj jJl djLc?- cLjI J jjjLoJI 

* * # > 
ij_a di£,^j:is^ ^\ sLilI:?-! b)I J-J^ 


«k fr* ft* 

d.^^-gj ^ £cJa-(_) ^(33^1 jijyi-L) jl lSI cL^jJJ CjJleo ^ CjLjI^I 


J .i3i^3Js! J-**JL*jJ! Jl jii3 LoJJLP' £ 13^3 •••'.ibJlj ^33 ^ ^3^ 

^! 331 ^3J3 Jo JlszJ ! Jle>- 3 £ blili^oo LLl^ ^3 Ij ^ |3 «3^ 3^^ *^30 Jl^ lS 3'-^ ^ ^ 

t33 C-*.aic>-! L^I !jo djLJaJ! J Ob^i^E-Lts! 

juiSilIb L^iS ^LJLoo^Jl j|3 cJ^Jzj UweS jjjLoJI j 5 j U 53 £Ljj^ d-£*^a3 O33JI 


IJo Je^S £tw4jj^l ^3-o ilLo- dlbjJi OjU ^ Jl CjJo 

^3^3 i^jJl eLuJu OS 3 JI J bojiij J3 CjIJ Obj^tUsI jl 

J£ilpl3 £^jLa^ j-® J-®^1 1^3 03-^b^'^ 

io3J ^_6*o*n jib JJL^ j^j-11 j^ ^ Ja-j-oJb jl jr^l3 ^^-^1 j-® 


• jJaJ! j-o 

CJJI3 jlS C*xp- £^ 5^0 doz^L^ d_Qj 33 f^Js~ 1977 ^bzJl J 

U-L03 £3^3^ iljJuo j-o OLxP L3j3iJlS Jl doz^ j^a£?-t3 £ J-oozj JljJ^ 0^3! 

djl US £j-)33 i3*^3^ £io3lSjJl ^Lq-oJI ij^'jJo jr^-ll3 jlS 

j-o IjoJ^ IP33 £Linearproton Accelerator C)b3J3jj Jj?oz-o J3I 
£^jl5jj^l jIjIjJI ^Ja3 j-o JoJlszJI ^5-0-03 £Bubble Chamber oIpULoJI hjs^ 
Jj^j» _) (JSj^ S3L.3t J oy.3^ -Tritium ^ 3 ^jJl ^LijSl J tSjU .3 
(3C.3L0-0 dfbjij C-oS lj| Lo jbio jol JIJlp- iw*x^3 .«i33lpU3l jlSLs^l 
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UJjJiLujJI 


OljJsl i3 ‘i3 CjLoljjji^l (jlj j3-li 

jlS ^j^II jt j4ibl) lS Muon Detector 

£^^JLJ5 05^ JLiil d^LiJLfiil jbl i33 .(fiJ^ qs^ SjLc- i3 

tpU-JJl j-o djpsJaj ^3-0^ 2^-3 j-cualj 

^UjLoj Jlszj i^utj jt CaUI) ^LsJlL) j-o jLIl L^j-P 

iijjuo j^Jj ^bl j^\ LajLif-^ .(Warren t-o a^-t^cLo 

(^^3 S^SLoJb cL^ 3-iis 0^3^ jt^3 tj-0^1 

.Iridium ^^jJojj^I j\iaJl j-o^ 

i3 jX 5^1 aiSJ tjij^l ^Ja_ai IJli^ ^^3:^311 jJib j-rf3lP ^3JJojJ^l3 

c^i/OJLmoO jS_<iu Iwx 53^I eJjLlIl j-0 Sjis-o jiaB JosLuIj .dJjLlII 
0*33)1 JLb U-15 djl ;3uJ3J J-03J .(33501 jL^l 3-® ^ j^r?^ C)L*.*-o- J5L*ii 

jl (j<bjfLQj 3jJl (33^1 jL^l d_oo5 Oilijl t^ljruJ jdaJl diJs dlSj^Luil (JjJl 
jj.uJ3J J-«ajl .^^^dj3l£?ij j)l ^3JJoj-)^l S^bj eIJ5 JaiLui J3 0350 

j-o lj^l3 jlS” 3JJI3 (Frank Asaro 3jL.l jbl^ o^j^H ^ cb^j-! 
^^Lp 3jbAil ^3313 -2.3^^ IOj^ (3^ j-JL?6lI dJj5>30 S>i3j-tl alJjjJl CjljO?d.l 

(Jl J.*A*-*o djl (J LoLc jLij jlS dj| Jls djl Juj (C)Li.*-‘gjl (joszj (^Jp OljLo?-! ^Ij^j 
((jvJaJl dOJs ij35 (3-® j-o C)Ll*p (jra52J JVJI3 ^Uapl .xJlq ^l 

d^3 ^ (fOuij jJaJl (3-0 OLxsJl ja52J3 (L^I^O (3-o OLl*P (jii52J3 

(3-0 S53i^Uil oLl-jJI iJ dji2J3p. iiiO-o eJb-fii Ojl5 jOs ((^^ilibis JLojI ccL> 3^1 
.IJl^ is2.ajj-o Oils 8^3:^341 ^3 jJo 3 j 311 d_ooS j| 5| cjUaJl dOJs 
j^l j3^1 3I £d-*jjP3 55Li ilL?- 3Jis Jj2i £iiU5 ji^***-^ d^l ^ 

j'fOsz)] iii^i (Jl (^jOl iw*.ail3jJl (jiaszj J-o-pO dljLcjJl (J| JOI3 jLb ^OcJisl 

^wt-t-t-lS 3-*-^-*-*-**’ ^i-t^b i)3VPt)l i^33^?01 (3-0 ip3-o*Pt-o (3^ l 53'^ Lkll 

JSO. (J^ ^jOUoJl ^l^i C*-oLS AIP3 (Stevns Klint 

lillj JOpij Jl 1P3 .Oxil liLo-Ol d£?ijlj dJ3 c^^pdsJlS ^3**!! 33! Ol5 jdaJl (3-o dOJs 
Ob3ix4oo ^ 3^3 ( 3 -^ (^yij OiOS cd^^SJl dj?ijljJl Ol5 i*5jLc-dl OLxsJl 

(3-0 8533^141 OLxsJl (3-0 ^b 4P3 -oj^ OiOS US £^3 jJo 3 j 3I1 3vaiP (3-® ibbb 
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M ^ 

UliligDill jU^lD 

Alc- i3 ^^5^3 o-^ IjaLj^^ i 3 Sjjjj^l 

.Sj^Lo ^ 5 J^J!lLJaJI 4 jL^ 

jjIijS 45 Lo_wj JA;3» JlP-I ^_Q *^3 Ap- - jLc^^l dUj g -0 J^Loj 

Sap JI jjjLiJt jl ^3>^ .^^hc- L^LijSl <L*ojB jszJHm)] AiiJ £«^i Apolj C-ocuii 

Aszj AszALuil Lo| 3 cdp-LJjl OULJl g-o ^ djt Lo| jt j\P tCib^^Joj 

(^^1 ^ 3 >^^ C-blS cLjjjij pip i^gsia-o A52J3 i3 .OljLli^^l j-o 

AAo p3-> iplAJa-o^l (L^jB tSi^Aws dJMi»- Lb^SJ_a) 

4: KMJ, -0^ A1P3 £ji)j^L) JLool <iLwj (l«Sjp pAJa-ol dJLM 

JjiLszj Lo ^^1 ((TNT) «(j jl SiLo j-0 jJpLs^ j3-J-o J^Lszli ^sLb lollox^ 

i3 Lff tpLkipJl .CjjLIp^I \Sj^ ^3^ lS 3^^ j-® ‘^A1 xp-3jA^jSs d_LA9 j^-J-o j -0 JiSl 

jL^l J^pij dLpijl J-'-o-i?' i 3 CA-SiU IwaSo^^I j -0 p^AjjJ^I lillS 

.(^jpUj^ jp p ^^3 £(ji^li-o JS_(iu Sjl^^pJl OL^j^ C^*^Q-pijl 3 

3 -u^ CjLLcP j -0 L^.*-Lp !iLap- (^^1 ^luJl CA-JS 3 AQ-£JLui 3 ^^jlAJI jl j 3 i 

A 33 (Science «jj.uJjLai» d_Lpto ApjbUsl AAo-kOio L 2 i^Laijt 3 

.«Lo LgAQ-o JLi-tl ljuS Ia^ CJaj j5aj 1» :jvJl3 

jva^jl ftlj 3 frUaAJI j-o L---*-ai» jl^-Lszj jjjliJl Jl C*p!j 

CjAszj SjIjJI j-0 lj\iS Cap^I CjAp- 1 .1980 i3 ■ t^juiLJaJI 

ij«_fijJl ^Jp j-0 Xie CjJL^ i 3 d^OA^pJ-o .ObjApJI pJp i 3 Ap- 

Lo jlpj^«3 (jjjLiJI jl L^l J-o^ (^^1 ^luJl ^-_ip-l 3 jJl pJp Jl 
«pjb» Ji;3 J.*3 j-0 ^^jruiiLiaJl ^waSo^ ^-QqI' i iSy?' 

ebb (Olj^-objAJl ju JajjJl jj» :j\iL5Jsl ap -1 ^wAS 3 -«eb) 3 j^.J »3 

5 

( JpcPAmj-o aJ-iJ aJ Ap'^j jj jJ I eblJ 3 1 ^ IxaAu) b bJ I p LoAj^ I 1 

c 

(^_^1 ^aSJI ebb j -0 Sap- 1 ^ d_cuil 1 aj» «(^yfjLsJl frLeiQ.ll j -0 Jj^A -0 O^Lp- jo 3 
plAJa-oJl d_oOji C.oo.^1 A33 (^^^«C)Lsia_oo ^ 3 .JLpij j-o-eiJ jj2>Lo j^b A3 

l 3 jj 3 (Carl Sagan jLpLo JjlS" S:)IJL) iL^iiJl frbj^l frLoip j-o dp^-oj^ 
<< 1^33111 frLLeJl» p^^P -0 Jl 1 ^-Lo ^3 (d-LoL(iJl L-)j.PtJl OljroLlI J-oP 4 j 3 Lpto 

.d-ooMpJl d-JaslII j -0 «ip-^ AJ 3 Q>j 3 Aj 
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UJjjiLujJI Lpljiuill 


tjjjLiJl C-ooj^3j2> oLjApJI cU-Lc- J^Lui^l jju 

• ft ft ft — ^ 

cU-LszJI J^l Jls .jjjLAJl JI SJ^iS 

^s-LsJ ^^3 £(iLa£?-^l t>o ^ ^^JJ^iL!aJI jilj^^l 

Ljj^ ^ ^ j-ol jj*>LJl 'j^ ^^3 £«LJUl*alIl 

j-o ^jJl ^-Q j^iaj djLJLp- ^^1 

5 j^ (j^jLPiJ iszjJo ill jJilszJ 

(jj-0 j\^ ypo i3 i4>® Js^iLoi jj» :iJlJlj .«^^lsJI i3 

^^juiiUaJI i 3 C)Loljij^l» ’.j^^ CjLjAp- ^Lft JI 33 £«^JJi£- d_L_£u ^ j-ol ^ 
CjbjJajJI il^LoI £(1i 5U iijjlSUl ici^jJo OjU 

.<<d_o.52.JlII d_iiftl cU-LszJI ^j-o I^JlC- |^j.ill j^^iaJI d_Ja.oo_jJI 

ft ft ft 

£^^-0^1 (3 ^JJo (jl jjS dlj^^-*j» jjj^ (jo-L?to (jl j-0^1 (3 LoJj^l3 

i—[3-ft I d ft ^ A |j\^oj?tloJJ l^SjrO (j 1 ij-u^-LoJ 1 » ’. d_Q_i.pt.*A! I ^wJ I 3 

1^ d_oOJ^l 01 JlP-^1 

^Jl (^1 £C'lj3JI ^J| iolj Sj-O Si^52Jl JoAisl tj-0 £ci(i> J.52JlJl SJlP- 

ft 

u-ij dAUl (jl i>jjJ ‘IcftU^I OLblj^^l jjo £C)1 j 
J ohn ijo.Jo3 05^ 1841 ^LsJl 3 ^-q*^3] 

(Jl SLpJI £(jjLiL) ixs2-oj?JI iwjljj i3 diQ_d 3^3 Jj^ j-tftLszil £Phillips 

d_ 3 jji^^L) d_o-l^l (^ji 52 J 3 £Paleozoic dL)33^.JLJl (Jx 3^^ 

.«(Ja.u. 3 Jl 3l^l» £Mesozoic Jlill^ .«i€'jLSJl 3l^l» 

dhoill jl U5 £«3 joj^ 1 ol^l» 3 ! £Cenozoic dJlill^ 

ULp- U-*3 JIjoIj £(ia^3^1) ^ 3 j 33 - 4 )l 3 £(^AiiJl) dL)3j^.JLJl jo d_LoLQJl 
jo iLoLiJl dhoill jt^ £End-Permian Extinction (^jdl ^1^3 (jblj^l 

^joiiUaJI j<i^\ dj^Lp- i^ySi £(JoJl:^ 1) dL^J^J-o^Jl^ £(ia_wJ3^1) ‘^333j-dil 

j^ 5 >Jj 3 L^IS dlj33^-L*_uJl3 ^Ji* 3333^^3 '^ 3 J 3 ^^^ d.RjJb3) 

j-sA5?-ll '*^^3333''^^ J-oJcmI) JIaJ}! Jo_mI (Jj^S j-A 

ObjiLp- CblSj .(3J^_^LJaJl j-vasJlj (^b3^^ {^bjUl 

.( 3 -b^l j-o dJil M*Ji ^bsSl JJ-C 1^31 jJp (jo.J .*3 jl i^jjJ SjjJoii 
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M ^ 

UliligDill jU^lD 

ij jLil3 tCjljjAcxJl Jj?c^ ij dLLi g^lloQ )^1 Cj^Lco iob ^JS' Jj^ jl5 
Cjl3l3.*i?Jl3 CjIjLjJI lju (J| ^iL-o» ljIiS ^J-o JlJLill cj^l 

JSs- t 6 j^L-o 1^33 6 i 3 i^ 3 Jsl i.^Uj iju 3 i^j^LiaJl l 3 

cjmi .(jAi^3^LJl j^if- 4 j1J-*j (j^l IcLflli i»33jjJj 1) liJLtll 4 j1jo 

CiLa-^ttJl ^3-o SjoJlP ^ 133 ! L)lii-) ^53I£?^J ^5j^LJaJl j<i^\ CjjIS 

uSji? ObjiLj?- Li>ftlj3 Oi-L?- C)li3ic>t« ^_yi>3 cBelemnites 

iwJ_u/l3jJl ju C)Loo-^-wJJ Obj-Oi?- JaS j?C52j ^ ‘0^3 -d-oLojJl 
j^^U-xaJl CjIS Cj-<*tJi3jJl C)b3i>3 ^J-P3 01203^^1 ^J-P ij-JalJ d_4u_Q3 j-o^l jl53 
Cjl:L4uJi3jJl Oi-03) oUjJI j-o ibbb blApI JSbiJ CJlS" ^_^l Rudist Bivalves 
j\P ^3-o ibb*tjj tj-)^ Jj d_t_<*clJb3 jL^j-0 L^b jjJjUoIj jb?u3 L^b 
dJji>3JJ - JjLf L^l Ijj Lo JJL^ Cbl 5 «535>tQJl» dUj (jl t«^^QnlU j\^ j-o» 3I 
(jl J^l d^JJLu/^1 3-0 13I “ ^3^^ 

cLccdl JlSLit Jl 52J3 .ObjAcdl ij '^ 3 ?^ 03lS d_Jl3ai?Jl 63 c>!jlJl 
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LjjujiljLuJI Lpijiuill 

^ • ft ^ 

^ «iLoliiJl OjLqJI dLlj (jl Jl Jj^ c^iojviLtsl 5^5 >ij5J1 

JJ-o ^ 5 jJl tj-oj-Il J 5 JiL 52 J 3 tdJj^Jst OjfCS CjjU L^I Jo ^ 

jLs c^IjMI Cjjb dv-jUal i3ji> ^IJki^cLu/L^ .iJlj (iJo 

.d-La( (J 3 -*-Lo j ’'^3 i*u-c 3 - 350 JiLssj L^lc- OJo?sIj (jlS 
£^3Ju^lLiaJl 4 jL^ JJ^ ^IIoQ )^1 SjlL) ^L) ^Jp Lajt j-)3jl^ jlS^ 

jS_(io SL:^» CjJlp- djl 3JwJ C)LlJ 3 -o ^1 cLoli^l jl «^l3J^l J-ol» loIiJ i 3 ■i:i£>^3 

Oj 15 L^l Ijo C>lju**_QlJl3 £C)LlJ3a^ 1 j-)3jl^ J-^ ^-*^3 .«^jL£tiJji 

:L3Lil ^ £«(^^io?-lj j-o» ;Jl33 tL^jJij 
^ tjjJl ^LsJl ^1 ^J^ jJajl (^j-*-j|» 

IJjSi j-o j-^3 £ 3 j\^I ;3 L-)3lSLo 3Ji>3 J^-^iJb d_Jp JobIpo 

j-03 J3i C)^ 3I j^ll3^ jP CjJlpJj t^jJl (JaiiS jry^^l aL^I ^jLJl 

jJa_wjl isz-osj J 5 j-03 £iiJljj2i3 Ljis juioS J-oaS ^Jp JaLipJl \Sy^ JlL^I 1 jj2i 

.«dfbji>3 Lfii Jaiis 

(j:>Li-o yS^ L 7 ^ 5 :? ^ Lr^ Ojl5 dvIaOTU doz-cJaJl j| 

^waJj 3 I Cj^LsJ cbjjSiLb ^J^ 4x.(*jJb» :djl ^J| Jaiis 

jSo ^ L^j «do2_a)Li d.*J-oj J-o5l33» j| J3iij US jSjl 3 jl £«L^LoSb 
jaljiijSl» jl j'-^ cd-cLojJl J-0I3AJI lilii) d-oL?JI iljSl JJLaj ^ 3J3 cLLcoi L^iP 
iwjs i3 ot^ ljSji>3 £«1 Jl:^ 3^ CjJo?- 

cSjlS LjU-coJo 1^11353 cdjLaU jlS b-L^ jl» jipl3 Lailj d_0>3J3.0^l 

£iw-.c*«Jl ^ 3 jj ^ Lbl 1^3 £^33-^aP jjS jaljJbl jp g-o-*«J LoJJp LjI “i^jjJ 

/^^^«!^b 2 JI j-oJo t .^1 jLlpb £d_o?- 3 J 3 .o^l Cjjl 3 SJb LbLs 

jJalll d.^3 CJb?- jJis £«1 Jlj> ft^^yiaJI jaljii 3 Sl» iS^-*u-o j-)3jU ftli-L> C)j3 
Cjlilijl UiS jSJ £^3^ t^l j-o ^.wjS 3I iji^Li-O yjJ6 J3-01£?- j3i ^^^iJjU^I 
^5Jlo i^Js- XLe d-Lo 5 b 1 j-^iaP jl i) 352 -kaJl Ojl Jjl cObjP iSj^l 
JJ3III IJoSi ^3Iil .lli3iii-o <Sj^^ 3I dPjjJa) ^^-ol J 3 ju-tuJl j-o ju^l C>lJ■^i<P 




JlS 


j^-issJI iwibj^l SjJliiJI ij j«i!l jl jial) 5jjiaj cUniformatarian (:4«) 

.[jUj-jfvil] j.o.T.M-a job OLiA£- 
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M ^ 

uQjUgD^I jUOJi 

c\j^ djJoj iojt C*jl5 L^l j -0 Jo ^ £^5JuilLiaJI JJ^ ioj^l 

j5LI £«Lc'U- 2> Loljii3l» cJ5waf3 £ j<isi}\ dUS t3 tLoii^l O^L?- C-Jjo?- L^j 
d_L 4 «Jl i«C)jl3$Jl»3 O^Lp- jju JaiiJI ^JS- jlS 

j^JjLp ^waiS £«(j*jjLai» d_L^ i3 U-^ipo ^JjLiJI JI (^^1 L^. 4 «_£ 1 j 

^1 j-o CJ3JI dJi ^ jlS" Uj liUl (George Gaylord Simpson 
j'fOsz)] JJS- «J^pclIl» ^J^ jJaJo jl dj| J^iio (^LsJl Obj-OpJ! cUJ-^ 

i3 3 j-oJLt«-o 3 d_J-oX-» ^j-o f-js^ dol i^JS' |^j\^LJaJI 

^ 3 -^^ ^IjJa-o^l d_odj3 C-olS £« 3 jiJLALlsl <iJjUjJl» i^b-wj 133 
Jo ...CjJo?iO ^ Ij^Lp- j 3 jwjjj ^5-^1 j^i-Jo jjjLiJl jl jlS jJi3 d_odj3 

£(^j-oJi>3 j(ap*-j-o d_dil j-o^l jlS .CjJlp- J3 j^So jl ji^ ^ Cj^Lp- 

3 c-Lt-i^Loil '•I‘ j^^^3 ^^^1 J-L-I3 Lol^J-o) Jozj^ 

cLlqI^^I 3 j^SjLiJjl j -0 d_olp^l CiAilf-l (ObjliLoJI ObjAp- ^Lsl^l 

dJi jl Ailf-l jjj^it^ J5 j -0 l^J^l3 j^ ‘(33^^ ^IjJa-kp^l j-o Cj^Jlp- 

C)bj 3 pJI cU-Lp Jlp- 1 Ld -033 £01j3-oLjjJ1 j 3 lj 3 jb asdp dj j^So J3 ^IjJa-o^l 

/^^^Codswallop «^jl 3 ^dS'» I^jL jojLill ^Ly^jS 

Juob J3I frL>3 £JoljlIb d-c«bjjJI apt^aJ SjoJ-tl ili^l C)j.o.l*ol £dJS j^-«aP 3 
Shock «^ 3 Ju£a,o jJjl 5 S^» ^i-wjb j^pt-i^aJI j-o 43-3^ ^ 3 -^^^ L^ 

jbl adij G ^ 3 Jl*£ 3 -Ij 1 3 ^ <Jbdl juSjJJ apLop-j jjp^ (Quartz 

a^lJI dj 3 -«tj Jl JbJl phvvall j-o OLpLsJoI apiCij ^,yi >3 

US £aj33-Lll CiljLli^^l g 3 l 3 -o 3 J3I ^^JuoJsl yjjl^SJl J33 (ijj^lJl 

^bJl 33 .^IjJa-o^l jp a^^bJl Cibis^pJJ LoUf Cj3Udjl jSG^l 3 aJp 

P 9 

JlpJI j-o Si^p-Lo jJaJl j-o aii-Ja 3 ^3Ju£a-t,l jOjl^SJl j-o CoLw-o?- C*i_*i(lSl £1984 
K) «a- 3 j^l bLb3.o» 3 K-T «dJLiIl j-^£a5dl»3 «^5J^-alLJaJI j-^£a5Jl» jo J-oliJl 
Carboniferous a-oJSJ IjLaii^l Coo-Xpsi*d C jSl i(Cretaceous ioJSJ jLaii^l 
- dj> juL JaJI JlpJL L*^j JlijJI I jjSs '^jsu cjjJs 133 tW^sJRLflJI 

.''">K-Pg 3I ,^3JLJI 
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UJjjiLjLuJI 


jjxoJI io jt- diJs ^3 (JaiLuSo ^3 J-JjJI 

^^Ij^-aoj iJSLtiJ dj| 3 Juj £^ 5 J^LJaJ! Jl 

£(__y3lj^-t«j ^ 3 ^ djob dJjLi! djoJuo dJUjis OjLS ^ djl ^jjLoJl j^!^ jJiiftl .v_q**c 

.^3^_aijJI ^3 Sj-'-'oJjo io-»^ Li>filj3 iSjb l.^'g.tfi 03jj> Jl9 OjISJ 

<<OLAyjriJJ ij!^la_a;3f! duS^r^l C)LLijJI» jJjLoJI jriJI^ ja£?i9 

63 jt> Jlo J^33 cixpd! (3 t^Sbol Sediment Cores 

^ ft ft 

djii^ I Ij^3»-l3 .dL-AoSLts! ^t-dp- 3 )^ SS^i^UsI oLllssJ! t 3 ^bx^^xJ! 

> 

cjblS^ Capo L^Li£l5l Jla£-I ^-0^1 ^^jJLssXb 3 I tj-uo ^Lo L^LojI 

L>^ lU^ Capo dj^Jbo CajU OJLfij C^^JpI J 133 

jjd! CLla. AAt-C-P" ^3 C 00 I 3 ioSL^I ^.AAoo CjULo^ J^U>- Ijl^ Cjip>-^I 

L^b dSjdl Lis c(LS^>.mSX\ io^^pdJ «lsob J^jO dSjO ^3-^jCsd! 

^&^li ^ 3 jiO dl C.ap ^3 ^ia-ai Capo CjISjJ jbl 

CLl*pJ! CapoJLI jjjLoJI Jl LoJJ^^ 05^1 Ljj^JLojIjI 
** » 

djxCptJ! LqI Cdlil 143b Uji)3j^I cdjCxLi! dLb t 3 ^ 5^/01 

dUb ^Jlp>- i)L^ i 33 jrC i 3 Ca^s-o^ ^^3 L^I (jy^S 

3^3 L>^ d.Q.Jp i^Js- ^5^Ipo L^I dP>-33 £1991 ^LsJ! ^3 Cb-LsJ! 

^3JJ^^:is^JI go J-aoLqJI jLpdl JlI£- £d^j-wj ^jj ^ Cy ^jb-c- 

£iJ-«aA_Qjl jjjLaJI gSL aaiP^A J 14 AAAA Jb dUS .-Ja-odb CJlil!^ i^j^bloll 

j^Up t3 I^po-apaJ ^&^Ijj I^Jjo ^ o^^dJ! cU-LssJ! g-® J^poJ LslS dUS 0^3 
^&^ju 3)1 dlj^^^c» CaILpI^ .^!jJpap 31I d_»C>gB ^5JL)3-0 

d-Gj^bJ! cLif-La-L! jjjLoJI jao^ t33 J £Ca 9 ^! dUS t 3 -g^ljCj^ll 

«dlld^! i(ij^» 3>J35bLll gjLp jd!^ i3-Lb)l ‘*^LSjd)! (jb^jAAO dAjLp| g-c^ 

^ ft ft 

£L^ djjjuo 'w)g3l ^&_a(b 2^)3 ( 3 b^ Cap^aapI ^ £Crater of Doom 

.Chicxulub Crater i(:b33» 

£Ca 9^1 dUS i3 ib^Jp SgCB ^gCft ^^Jp-91 Cl^J-AuJI dLb CJo» :jr^^l3 (J Jl^ 
pLol Ljij CajI .dJppsJJ ^3 J-O^l l3 ,lpQS .1 Jl^ SgUiSS 3 JC frlj^Jl Jl jJpjJb g^ 
£bjjib CbjAp- ^Lft J 53 J5 L^a 9 g«j-^ gill £djbslll jJpj Jlpo 
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uQjUgD^I jUQJi 


jl L03 cjj^ j-oj ^3-03 £^i-^JoLAit SjoLail3 ^^^JoLaiI dUj 53 

9 

Jl ^i-^ 52 .ooj^ J -*^33 L^jJo 3 Jl j3jaJj LoiLit dfLlJb 

9 ft — 

C-*-L<iLlSl JaiiS ^ 13-0 ^a-Lp ^Jp LjU £U-^lA-»£bj3 jjjLflJt JI LoJlIP 

9 

Cj-L«jj1 oJIj ^3jo 3 cb 3 j 3 l J U-(i 5 j!j jIJlIJI jLs 233 -LI :^3jJojJ^ 1 d.S.Ja 
Cj^Jlp- £C-£ 33 JI lillS Ju-o £^3iip (J3^c- 1J3 .ljuJjj3-o J 2^3 OLl^p U^-J| 
jIjjLj J ,jj 3 iwJjJLIb ^ 3>3 i3 ^ £^13X1 t3-o i5,y>l Olj^i-P 


^3Jij Lo lj\iS3 tS £^-'-‘**^3^1 gI j^^3 £Bi3.rritz 

Cj^U'-^ £C)Li*j3-o^ 1 J Obj.da>Jl ^Ip cNeil Landman jLoJo^ J-J 


J 03 ^^ C)3P^ (jr^ 1 S 3 2^3"^^ <J1 

£jlall ^jLlU Joj-o^l oiatitl ^Lol LLL^ cCj^Ip-jJI dlb i5JLP-| J dJLo>bajo 


«dljb Jlj|0_«j C)3ILo» J-P JJaj tS jbaJb^ o-^lSba gJL) t^jjL^Lo J 

[szju:is> L^:^l3 £,jjjij^3jo Ldsdl CjLwjIjjJI oj^Ua ^ 3 -® jbjl 0IS3 £Central Park 

.^3SLJ JAj Jl 



Florida 


Cuba 


Gulf of Mexico 


Chicxulub 

Crater 


Mexico 


Central 

America 


OI 05 .MIjJI j<e i»&Ai CtM ^ 5 SJyo jbl55J djj '6jA»- :(15) J^JJI 
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UJjjiLjLijJI Lpljiuill 


iJLxiA lJU-^ j^ CijL-mxJL) L-dllajl 

JLooI 1 JS Jj5^ jl IJo .OljL-twJl g-o O^^is! 

J| LJLc*-^ £ j^i-AuJjjj 5 jlL Ui?c-i-oI LoJlI^ £i)l^jJ! ^3^ 

jlSLo ^_Q hS I ^I jLoJo^ twA^zJLo 'w)j3 0!jL_*«JJ 

cOljL-^tJl .(CjLjjAoJ! (w)jL:>I ^ ijr^ Ja-j-waJb (wasHs! 

.jJS^jj duJS tj Matt Garb twJjLc' OG jjo LLL^ 

.^o-^liS^l ^c>.^-o!ji'I LisJ! CjLojIjjJ! LJLk)^ (wjijli- ^3^ JS 

LiLilajl^ — i^lj^ 0^^ “ Jyi_t«-t_J! twJ-szJLo Jy=>- bj^ 

djyl J^5-J 31Ja^ «loly^ C-olS Jl bJLo3 G .Ji^jJ! 

Oblj CJl5 cL^yi oJjfc -Ja-^33 £(iUl (^53 J--^ i^JLsJl jlS^ 

*3^3^ OLob^aS cS^yiLa-o tibjLo;^ (_yb5^I :ioUJLI! ^j-0-0 

® ^ e ^ 

IJji) cJI d.4_*M_iJb» :jLoJo^ .d.4_*y!j^ ^jj d.*SbjLty^ OLaJb?- 

.«yuy£:' illjJwO (J-«a3l 

ft ft iP 

JS^ J^Jui^I {_p^^ ayiitl jl5 £(5juiiLiaJI y^I^! J dj! J jLoJJ^ 

C-*-^ — Iju?- Uslii ^LsJl jl5 £03^11 liUi J -cUiI C-tPij JL-o! SjlssJ bJy?- 

jlS^ £LJl£- y?!yJI i5^2*«-o jlS^ - (JU-<iJl L-JaaJl J djjoc^ Obli- 
£d_«JLo<><^) Lt 0^ 

^ (Jl C-bl5 £lju5 ia.£jp4>I 

:J JI33 £C)bj>y) ^-«h.o cUsI J Jl jLoJj^^ jbi! -^yJI 

jLoJJ^f (5^ djihjpLO Juj ^ L^! j-0 ^jJI (J-f^3 .«^y)jL)jj^I daJs CulS^ bjij» 

J Jj£?cJ twJJs i^jJI yH) dj^ £CJ15 jj! 

tljjpJ ^jJ3 £^&-tuj:^I ;^Jlo-o Jji^j -CjIyLui JlLo dibji) 

Luibbj e)jL5'-3 fJlSJ) j-o IjuoS bjyilf d_L>jJ) dLlll b^ajjai" ^Jojl JJ3 £0-c*iJ) 

-J^Jui^l J Jyjyybj I^jlS^ (^^tU J^Jui^b 

lI^jIS^ £CAyyol d.5sia3 J^\ £5y^t£?tlX) liLo-u) ^3_u) JlO-3 Lo jLPjwJ^ 

L^! (Jf- (jLoJJ^f JlQ£ 3! J3iy oliax^3 (^3!^ 

.Discoscaphites Iris ^5) Jl 
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M ^ 

UliligDill jU^lD 

j^.J -0 ^ 3 -o (tLsJl ij iL?t«aJl OUa-ccUsl C-*_aJst 

ij Lr^-^ t^LsJl eLcol JS ij L^ljuot j-^Joj^ tdJ-u/ 

Lijj^iszj jl5 djt U-Lp tL^ 

«[^v**l-ill ^jbJl» djbJ ij jLilt U^ - dllj JuS \j\s^\ 

CjIi^5a^1 CJlS" .^^Unll ^3 j Js^ lUjo 1^31 - Natural History 

0315 LoUsI 1^3 t« jLssill j\s^\» L^l ^J-P j3-«a5Jl ij Ijr^-Lc^j ij 

L^l ^J-P L^j j 3 jOj - j 3 JljjM Lo Jlc>- (Jj 3 - 0^1 ij 13^153 jL^jMI 

.(**)Vishnu 30 ^ J^ 

0335 chju^^ ijlj3 L^52 -oj^ ,^1 ^^^'^^Nautiluses (JI 31 II J^3 

Si 3 i^ 3 Jsl Ol3l3.*i?Jl j5o ^3 6 JlP ^J^ io_OLo iJ 3 jlp- IslJuot OllJ3;3^1 

Oljj^^^?Jl d_Jij Lol j^ 5^^3 i33-^ J-sOj OIJlo^I lilij J 3 - 1 ^ 

9 

cjaiis L^J-o i^lJaJl jj>t d_j5_a) SjLsszJ 0.^0 Jk33 £c.l 33 JL ( 3 C. 3 L 0-0 0315^9 

JSLO) cSepta jj>l 3 £?JL cOIjjj^lc^JI jjo «lLoliJI jljJ^^l 03^3 

j5^) oljJsl JO 5 jJLs2-o d05o5 J5jj ^ 131 x 03 £^JLp- 

3 -ojJl 1 Aj 2 > ^-o_ai JJ 3 .(oUaJJ Sj-^-cOtl JaLffJl ^ 3 JJ-b ^y£■ J]^l 33 jl ^Jx• 

,tov*fO J-ojpij Sjils (JLpJI i 3 4ixlo3 dJuAi^ OlJuol cLlu OLLJ 3 AMJ ^5j3Io7!I 
j 53 ci)jO) Ijo ^Uf jt OI1J3-0JI ^hvti qS^ 0^53 £cl3i^Jl o® i3 

. JLiJsMJ ^Ui?tLa)l i3 3 ^ 0^ L^Ov-*-! q^~g 

c J L-o^ I ‘ 1-^5JL-^ Oi) Li» 03 ^^ I l5 I J Li-u)^ I ^ ^-^3 

O® ‘ijjiaJl ^ l >^3 . 433 * 10 '?-^I ^Jb L^ ^3^l5 'w)j3l jl AAlszj 

jSJi ^Jb Lo ,lo*vollj ^ JiOJLl iJjl3 jO OLlo3-o^1 ^L*^1 

L^I cIjSJjo j *^3 £j-oJ*3>tJa! (j ^3 .Lluo3o L^iO^gjo liojjJs ^3 £OL3!3y>J! 

^*1o 7 4<*1 ^J5o ^ L^j L^I '511^3 tcLLI O® ^J3^^ diy^clj 0315 

.OOJ! Ji ^ljyJ\ 


.[jUj-jrLtI] jl5jJ jlcsAil Oso iLiJitit CJ-SO i^j^’ LJLlaj| Oji ifi'JkS iljJLa (^) 

.[jUj-jSt,l] .5__^SL^ oI■d.-g.4»li dj jl ^^jujo <iJ| (^^) 

lOLktl 3-* JjJlsJI^ 4SJLO dj (^Ij <Sj^ 3^5 ‘03^ 

.[ jOj^n 
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UJjjiLjLijJI Lpljiuill 


ObjAoJl L-t-o C-j 5 LoJJx- (jrb!» :jLoJj^ J JI33 

.«tj!j'JaJ! duS^ tjlS (wAiP-lj) C-ui-Lszj 

J^^il! I ^JJ3 jlS £«?jJaj jl jlS ^L^j! ^5I jJI c[Lu*s^» :JU>J! 

(sJujs J! 

^ CJjLo cdiM) ijozjjt SJloJ C-*_aiji jJij» :jLoJo^ 

£jjj-w^ ftUjl C-JLS^ L^l Jjiif-l OjLS i^jJl Lo Ja.oijJb 

L^l jJil£-l .Sj-fiiLo d£?-L_ai j 5 b ^ L^-^3 Oj 15 .IjfuO ijv^ZJjl L^j3 3! 
jLpJI d_cJ:J L^t OLo^-oijJl i3 Lo .«^ibb SLcp- C-JjLc- 

3^ cJSbiJl IJl^j LfcjJ3«aj ^ 0^ ‘ 033 -^ isjuo i3 

L^b S^Lp J3«aj L^t j-o C)L*l^ ^5t ^ CjLlJ^a^I 

‘^LL^ (3 jLoJj^ C-jJlp- JULt iw*£>-L^io /o-aij 33 .i>3-oJLo C)L«j^ dilLf 



Obj^ :( 16 ) J^JJI 
.^3su ^ OU.J3.0VLt 

j'mS' ^MiUJI jjiiJI 31 


.[jUj^jfvil] •1-'^ ^Ju\J di ija jjLIsi (^) 
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M ^ 

UliligDill jU^lD 

JS_.il J0I33 Jaiij OLlJ^JI j^iaj cGeobios 

Jl 1£-3 j-o 45 J_.ij iLoLo jS_ii g-ojtlj ciljJo^ Sju^oB 

. J^jSll L_)L-M)b ^^-*-C' ^o-'g-l 1 jS-McJ dS-cMcll j-o 03^'^^ 

(jjiLIl oLlcsz^ (3 bic- oLuilj^ kwJLb J-o (jLoJbJ 

ft * ^ ft ft 

JMi^ josUij OjIS OLlJ^Jl jl ‘3:?-)^^ ^ l3 bJLk>3 

jt ^5JJ1 j-oJb j 5 o ^ ijL^l bbcLflli^l jLs d.J^3 i^^jry^LJaJl 

i3| L) Lfil 3 _)l lXjLuaJI I JlS^^. Jls cd_L^I 

cduuJij jLoJoJ Lfiijj^l L^j-o IjbS^ £d^£?-^l oliLijSJl jl c«jbj^J3 OjIS 

ilLp- 3 OjIS cjjaSJzJI cCjLiJ^JI jl Cjj^ibl 
LijJi» :jLjJbJ ^J Jls cLlpU-wjI 3 jj-> J^Lsz-o O3-0 jlS UJ.U3 

.«d_ooU,l dLloJl JM 3 - CjLLcSzJI LsZ-OJ^ jj^ j-O J\l 5 dL)jJ 

cOLlJ^aJI j-o LoUf jjJoJL^ j^5^ 3 Ijry^l jbjoJ tJjszJlJb^ 

U jS3 Discoscaphites Minardi j^^LoSL^^SL^uj:) U^j^l Js^ ^Ibl 

Discoscaphites ^j.u-cma.Lcm)J|\^ ^j.u-0 LoS-oi^S-mO i ‘^^3 JlP-J 

b^S-ui^S-uxj jl J_oJt^tj^ cjcrscycnsis 

CjJLftLo L^l jLoJbJ ^Lai-vj dll^Jyl d^ljuol j-o 3jp C 3 l 5 

.dji^ipJI 3 flAlft jlS U-P IwaPjJJ Cjbj j^l^ ^5-C^l 3JW.J jl^.*i?Jl 1 jjji 

^ ft . ft _ „ 

j^guA-JijJl ^wA.A_tu_ljl jl jjjLiJl Jl ^JvbI £^J-oJl 3 

3I ctLuJiJ ^IjJa-oJl j 5 b ^ JlJlill^ jjjva^zJl jo OJki?- ^^jJl 

3I - ^waSo^SJJ (^yi.AipsJl (jjlSJl jolills tSj^L-o di^^l (^^1 OIJlp-JI 
JMi^3 .jL^l 3 Ji-oJL) jlS - J-o-.il3 ^1 ^JJa-o-o b^jl 13 | 

9 

Jl pljJa-oJl ^jb Jib) SiJozI^i 4 .A-Q.lli OLLo^ C-oOj^ tiiiptlil 

ft ^ ft 

cU_bzJI jl ^J-P3 .(i^^s^ ^Lp j^-J-o jCLai3 Jl J-iiSJ i^^Usl j-o JozjI SjCB 

1,^3 j^ Cjbl^jJI t3-Xi?-| j^ cJ-ooLoiIl j-o jdJ jbij Sjlpo j^JiUtij j^ilj^^ 

ISjj^tio ^j^l i-o^ij^l j-o iw)l^*u-ll J-03 :JLill JSJiJI jouj C)Jlj?JI 

jlS U-0 jSl L_JL^ jlS d_o3J3 jl Lo tjbjJl Jl d_L^*AjJb d-iliptLo 

£ jblS^_ ^J:? 3 ^ d_cjj ^sJajjl LoJlIP 3 £g^LajjJl ^Jp aA 3 j Ji-o £bi^jo^ 
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UJjjiLjLuJI 


d-SZ-cJs .if-LuJl |3 J-*-0 iJl j-V^ZJjl^ jLj dJjJpJj jl5 

•• * •• •• *• ^ * 

4jL?tai ^Lsjol 0^1 i>j^ iJU-<iJI l5oj-ol C-c«bjj2j jJis cCtjLuus 

cLjI i 3 C-ol5 C*xp- cSjLiLlI jli^l j-0 djh^jS' 

£jLaIi^L)» Jlp-I j- 0^1 ^-Q tL^LjjJs i3 

cljjJt is^LLLo ^ 1^5^3-o ^"^^Triceratops 1 j3-oLj:) CjS 3J 

^s >6 liljjJ jl 5 dit (^jlszJ 

J^PCjiaJ) ^j-O ^uJiS ;J| I^li^l td.A3tiAJl dUj ftLljl 

Js^^-uJ ^3 .LISSjO |jUw-o3- d_tw_aj L-aSo^SUI dllS^ 133 -^ dS^SStAW-tsI 

i^^Js- J-ol5Jb eU-«J) <XXju^ OU-cfcu:^) (3^1^) j^ liilj 

Lo SjJ^^ tSjA^Loo jlptaj^l jl^-o 135 ^ ^j-o ls!ilia3) 03 ^^ 

((jIjIS^j L-AA5jfJ 1^33 -l-aS^SLII ^ Laxaai (j^SLJ BjIjjpJI ^j-o 


iJb^S li Cuj^l ljLo J>^3 tCuj^b LaIC- L^J-0 ^A.-g.^I.U jL^l (jl 5 
(SijAoO jbijJ Sj^i) jl ^3 *'*-**b^ 3-^3 L-APt£>- 

5jIji?JI dssSi Jl52^ -CjI^J-ui l-aS^SLII Sjlji?- ip-ji joipj (jl jjSL^’ t^^^^Krakatoa 


^Impact Winter «^IjJao^l eliw» ojaj^ dJS Jls^j ^bJI JUj £^ 1 juj ^1 

^3->jJI ((j^^^J^lJbJI) «^liJJI LJ3^ fiU>i-C-» d^33 -ObL^I jLoi (Jl (3'i! 
JjjlSbb L^lptyj Jp Jk3 CjbbjJI CjUs-OPJ (j! t^liJJI LJ3.^3 ^13->^1 (j3-«0d^ 

9 C 

«(JaaPj%aJI JL£:-Laj» _J BjJlsliaJI DJul) CaPujpI) jbtAlj^I (_^aaPj%aJI CjLJ 
c_Qao^ SjrtS Jb?Jl DJuis (J^ CAlt^ tdj^ptJl d.AiAjJl LI^sS C)jL^l3 tFcm Spike 

t^dJl y>iJ\ ^Js- CjI^J-uJI j-0 juMo OJLft L^j 3 (J^ dJ_uj 

.C***)(Strangelove Ocean «Li3l^JuA. h.^» ^1 Jlsu 135^^ 

(^^Ip3 tOMjbJl^ (j*'bp^l3 J-oLi Jl J-03III jAptlAAJsl j-0 

JlJlill^ jo d_bpLiJl JMp- CA-oybl (iLol^l c-aJjJ 1 


j£i>a\ ijjS$ jojjjj JjLi ^Ju\J dJ n5_;uiLiaJI j-asi}\ iiL^ j ijiLc (^) 

.[jUj^jfUil] .iASjJI (35^ j^ysJac ojJoi>3 tooJLtI ^Js- 

.[jUj^jfUil] ■L.uc03JoI j Qj\sja iolSjj (^^) 

^3jjl <33l3vo q£- ^jJI Dr. Strangelove «i33l^JUy j^iS’jJlw JJ d.;.>t.j ^31 Ij^j (_y»-« (5{«5{«5{«) 

.[jj.pttl] .1964 ^bdl 3 3^^ j^[mj ^>1.3 3^3 iL?cj 3 l 3 oj^ptitl CJL 133 JI jo i>33 ^-^ 13 ^ 
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UliligDill Ji lOn 


J 3 dJailjl jl 3^^ £d_*«jLJl ^J^3 

j^t j^So 3I - C>1 j3-oLjjJ 1 C-0I5 CjiLpJl bLpt-o ^^13 £C--Ojiil 
j-03 .2 jUiI i 3 100 i3 jjLu 3 >JI ic*uj CJlS i__^l - SjjUaJl oIj^-oLjjJI 

dLL) £^5Jl^LiaJI 4 jL^ Lt^ £d_cp- C*ib L^l J.-oJl£?Jsl j-0 CjLp^-oj^I jo 

OUaj 3!) C)lj3-o3jiL^l Jia tL-ip-lLtil i3 CiLb^^^sUsl j-0 C-o?tx-ot 

(Ankylosaurs (ioj?siUl OUlh-gll 3!) 0133-031^^13 ^Hadrosaurs (jLLUsl 
01 j3-oLjjJ 13 (Tyrannosauruses (^LLIl JL ?^1 df3io 3I) Olj3-O33lj^l3 
(joljJij^l jJjLoJl jdl3 ^liS" Js^ ^3^) Triceratops j3jiJl 


T.Rex and the Crater «dIM^l 4 j 2>353 diil J3-O3jlj01» jl3J^ lU-=^ 6^'3 
.(^IjJa-o^l frlj^ j-o A^-jll dOp 3-0)3 ^w-oLp 33-03^1^0 S33-0 of Doom 
julill jlS" U 5 £ Pterosaurs (SjjLLII 0133-oLjjJl ^ 1 ) 0I33-03JOI oiii^l U 5 
j-o ^^1 1^33 £33*loll OMjLp J^l-)3l O-ili^l L^33 L^\s 33*loll i3 

Jljj^ OJlS ,^1 Enantiornithine Birds 33^13 

^ I d_t_M<i-tJ L) 30^ 1 i^iJ 1^3 ^ 1 J 3 j LLo)^ 1 Jl-o djlxod 1 1 

83:113 jO l^^l lS 3 OolS 1^1 Hesperornithine Birds ^3^1 33:1^1 

jAiUo-l dj 2 J 3 l C^-fllg^l JJis £joL52iIl3 JlotuJJ d_u03 OJo>- .jljJaJl 

OMjLp ^133 O-oii^l 8| (OLjjjJl ^0)3-) LojI O^LpJI dU8 tili 33 /^^^L^13j1 

dU8 ju dJ-oLiJl SjLaJl JMo- ^^ 30 LJaJl j-o^dl djL^ i3 i 30 o 2 j OolS (^^1 oLjjjJl 

/'"’OJlill ^13 ^1 

3O 3-0^1 J3I djuS^ LijJL^3 (^^1 £Ol33-03*-£u-*-L*-! 1 lilJiS O-ili^l (^^tJl (33 
d_L^* 3 Jb JUdl dUjS3 £«i* 3 l^^idl Ol 33 iidsb d.^.cO» bisj^l ^ (^JjJuolU ibl 3 
OI38 Ob3i*3Jl OoLp U 5 £01103.0^1 jdaJb3 £OLo^Ol3 Ol33-oLai3Jsl 
d_L.oJb dUj 5 ^ jjLuo- ...3L?ttl3 30tJl ^3-*ll ^3^ 0^13 j'-oLs-oJl 

(3^3^1101 d^ ,^13 £(J^3yi Ob-Oip) Brachiopods :)3J35ljdl Jl 
Liul ^jSJ £ jb^j-tl d_OJ (^^1 (Bryozoans OLdpiJaJl3 LoUf Leo jOj dip OiiAii 

dJLsjJl ij^eoJl OLjI^I j-o JoJlsJI jlS3 -ijMle^l (Jp ^Mp dj l(^U \j \ )} 
Ob^^i^l ^^13)! j-0 ^jUjI i 3 jo2^3 0«-oo- 3^0 .Sib^l j-o 3^1 3I 30*133 
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UJjjiLjLuJI 


^^«^3jIjLo (j^3JLi-05jL)l dUS lS ^ cPlanktonic Foraminfera 

j-o ^ LbbLiL) C)J^3 (^13 cAbathomphalus Mayaroensis 


.(Ja^^l ^Is Benthic Specier a^LoJl Lol 

cJlJLlIlj jo d_LoLiJl ^^JLpJb LlISj52-o Cj^Ij IcJS cLo^js^C- 

il5b<ioo3 cdjJ^L?- Col5 ObjApJI Jj^ jl b?-3-o3 ikjl 

^JlCLo) dJ^LiJsl CiLoljjij^l J-) tLii^Li-o ^Jlo jt 

.aJ^iio SjrCB CJjJ^ L^l 


£«elAJl C)bl5Loj» _) 093^^52-0 3Ji) Lo djjJ J5 t^wA^^-boJal JSL^iJl ;Jj jJi3l 
chyjS CiljUlpy LIS3 dUS ^_Q 17*^3 c\y?zs?Cia O^U-^l 

C)li CjUjISJIs) j3S^ U-03 t^Ji.ozJ jjt3 £jl3.o?JI ^3-^ j-® 

.(^tio c.l93:^l ^UA-g-ll olS j 3 .Jr 1 .ll j-o c-liJl (3 1 ^ aSLco-iuJl 

^l3jJl Lol £jj?t£?tlll SjJib ^133^1 Sju^l cLa.*_Jl JJI3JJI £jS_(iJl ljd2> i3 
5j\i-«aJl cbii^l -tbilll Lol -IjljSo ^^1 JriSb?t*3 -Ja_a)3lJsl ^i^jo?Jl OlS 

dJipJJl |3 ^13^^! OJjJi JS CoLo 3J ■^j 33 j^I CJljLo (^^1 ^133^] 

ljai)3 £j\lSo Lfiijr^ Cxili^l J 3 cLicJl ^l3jJl ^^^133! jl 3Jw.^ £LoUf L^iwJlJ 

9 . *• ft .. 

J 3 -'*-*-*-**' 3 jjbL!j» _) l 3 ^ 52 J (^^1 SjjJsUaJl 0Jjij3 - SjA 3 ^^1 bj>bLi) j^ 

l^biTiSl Jl jJL^ bis jjllJl jdbJl Jl 4 .^ £Signor - Lipps Effect «o**-^ 
OIJlp-I I33IS 3Jl*j [3152:^3 £j^LQj)l j^^lj^^l Oljki?-! «dj3£io» Jl Jx.c - 


.Sjjco^3 

ju-tuJl jo^ j-o^l J^xl^Ail £jlJliIl3 ^5Jl.^LJaJl jjjvasJl jblj^l Jl52J3 
j-o IjoS jl 3 Jlo £d_£«_i3 O 33 JI i33 .^31111 j-o , 3 jLuJ 1 b 2 il 3 Ltu-o SLcpJl 


j^Jc t^l SjJisliaJl 6 jj 2 i 3 £[ 30 ^ 0 ?- jialal) J3 cl^.Jl C-^LkiLail (^^1 l^Llo^I 
i^lkaj 303£' iljJL.c ^3JJojJ^l dJLJs J3S ,jJ^ (^^1 1^^ dJLsjJl Obj^tiil J 

.^*^Lilliput Effect «C)3*JJ Sjj2iLb» l3J^ 


L^ISJJ Gullivers Travels «4jl3j j f‘ljsyi j-o l^jlSLu ^^3?" (^) 

.[ jU^-jU,!] 
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M ^ 

uQjUgD^I jUOJi 



(17) J5^l 

.^L«aJl Jl^is j-o j^^hTQ 1 CiLpiJ^I ULb^ jLoJo^ Jii 

L^^lJ ^ 4jU ijlSLuJl 43li5 ^ ttiSoj-o! 4 j^ 3 Ja-ui^ U5 UjI j-o ^jJI 

lisi ^! j-€ Uiu3 U-c- JL*oJ 6jUI tj-o 

SiLtI ij^ JcLuj! C-<j5 ^^-LseJI j-o) UL?-!^ ^ ^-o o'j j! L 61^ 

O^ LpjIs Is^JlLo 4£-^.oj^I >^1^1 Ac>-! j<ic>-l .(dL-LI jIj-oj?-^I jJ] 4IjUjI i?-jlll 
^^3 Obj-O^Jl ^ CjJlC-Lui (J^5e-o i^jJ qSo ^ C*xc>-3 

j-o glooll ^j-o Joj-o title- llltn'7- Lo ju ^j-o3 .i33JLi«aJl t 

^ s 6 ft 

Li^j I gi^iSj (^jAtj^^l ^jAi-ij 

^Juj> ^Judl j-o ^Jl) (l^I jlS” (Eubaculites Carinatus 

jl^I l)j-^1 4jIJl> ^ 45ej1Ju Col5 ^^1 Objlalll t^ftio-j) g-ojJI tit_tlj tiLjpij^ 

^jAt-tj^^-tS^lj^j ^Jlo ^^3^^ 4_tj^jlpsJI dj J^-Qj 

Cli^i3 tit-lo-TJI CjUISLo^I C)JLiii*«I Jti ie^-oji^l dlij dl iJl C-Jl5 j*tjbjjl5 
ilL?- ^3 Ljjle gS^I tb) tilad ^33 Z^^lele (^JlUI iojjJs cj^jIjJjJI d-o J3^ ^3 

.[ jUj^jSil] .ojUajl5 c4jjlj.a^yi5 4jJLJ.ai!l l^U^-b C''''jLc-l iaJ^5 (^) 
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UJjjiLjLuJI 


Lo (JI CcqJ^ (JuJl d.tajS ^j-o djsJaS (jl5 tSjlj^I ^j-o 

Jlc>-! ^j-o d.5sia3 DJuJs C-olS^ ijj 

SjiiU - liiJi ^ 3 ^j-o 1^5^ j^! CjIiu^^I 

.«6JL^i-o 4lc>-jJI IJliSs '•^ (JI 

3! 3I j-o ^w*jL^ ^3! j-o (j **3 

^j-o (_>«-*J3 cCjLlJ^^I i3'^^ 3-*^ " <^Uil c-Loo -*5 3I £3ji3jJI 

C)ljl^.*i?Jl) cLljI C*£-1Iot< 4tl ISLL dUj5 

J_o_ai ^J£- - 3)3^1 C-cpti^ CjLlJ^-o^I j-o icULJI Cephalopod 

i)L^ JI L^Ujljb ^3^^5Usl 5^13^^! ^sJa52-o j| i| :ji>lj^^l O^Lp- 33!^ J - JliJsl 

.3JliIl ^ 3 -^ Lt^ CjJuo-o ^3juiiLiaJI j<i^\ 

^&1Ij Ojl5 C*xp- ij^LcJb jjLiIl Ijjij CibjJalll t3J^| IJlJ 

^lj^l3 £<i-O^JI ^j-0 ^Lo ^j-0 C-lj-i^l ^iSLihj 3PO 3 JlP- 1^1 jJaS JIJlP- IjlS-O LiO 
Jaiis ^ola'i Oils £45y?tJJ d_L_a)3 ^3! l^jjJ j5b ^ OLlJ^^l jLs-o 3! 4 po 1 jJ 1 
Oils l^iLs £L^l*p-b O® ^313^-^! -frUsl jLj Ojj03 £cU, 1 ^!a_a) O® 'w)jiiJb 
Ljj^ SJlp- 1^1 jJa3 jLj cObjL^^Ul j-0 jo Jlszj iIJl^ Ijr^ LOo 

Sj.s-i£a;3 ^MuS JI jbjlp-^l j-o ^Lp 3P0 J^ 52j Jl3iJI '^j^S -‘^^3-J 

^J3 j-® ^bdaJI llpij 4p-b_01 J Ij^ IJlO Oxp- cd^Ul Jl3iJl 

jl i^^-o_tuJb Sc^lc-o ixcpttl ^Ja_wj ^Jp OiS jLcOi^l O3JLP- Jlszj 

cLil j-o ^^JaLU)! J 2-«^3-ll jlS jo?- J (clOJl ^h7<4/i ^ oLio^^l jLs-o 

jj3 d_JjlJI Jl3iJl OlS-^ d_dp3 cSj^Joa^ J3I 
*^(3^ JS .iij^pco dJaJii jO joP^-o-PtaJJ jaSlillsl joaXls ijouJilJl jlS bl 
dUS ^Lol - Lo JSOj - ^UaLujl jjlS jj3 jJaol ^3-Jl (jopO JS3) 

iLJl.*53Jl 6jjJ JoiSl (j^ 3I) OUjISJI Ob jl S Ijjli ‘jS-l3 .^IjdxoSl 

j-o Js^l Jx- tOLblSJl d_Lp-OiaJ ijSJl jOqj tJjjOJl OI33I 

tjbz-o 3I bajj-Q jlS (lOSjj jl 33-1-^ jS-^ 0 *S ;OLr-o J3hlU 

jr^ IjJaj tOliapJJl JJLo J 'llsMJal (3j^ialll 4pojb J 33jJa g-o 

^jbJl Opti^ ObjO?Jl ^Lp £ Paul taylofj^b djji-t40 Lo jyi^LLo 
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M ^ 

UllUgDill jU^lD 


^3-0 05^0 L^j 4jl ^j-o (j^) iljls SLpcS Olj^ j^Iszii jwuJl ^3-o jo^ 

.(<l5jSyi ^Js■ ju-uJl i^^Lo tJao<aJb C)U-«J1 lii-b Lo JjJlpij O-sz-oJl 

C)La.^«cJl - d_tu_aj jAUL) - LajI (3^-tilJ OllJ^-o^l t^Js- L03 

^jJl 0-c**Jl3 cOLjJuJI^ Olj^-oLbjJl^ Olj3-O^j-*«_J-Jl3 jLpJI^ 

tL-i^w 1 ^slmj l^Lz^JI lAfb 

.CiLuAill 41x52-0 fiijj-0 i^L Jaxjjj U-0 J^\ C)Ij3-oL1)aJI 5LuL^ ia-*Jj-> 

LS^ tJ^A^l j-0 ObjApJl bilAp| cLj! i 3 tjLoAj^ Jls 

C*j 15 L^lji jl -U:^ OLaj^-o^I IwaSojJ ^» (J| Aszlxwj 

^ I 4x.uxxl b 4xJ Ix-O 3^x.O L^^cx.^' lA ^ 4 j b^ b) ^ ^ '^'■^3 ^ I ;J.x.O ^u-«^lZLa) 

Lffj ciiL^I i3 bjb TiAUS j-0 J-wobI j^ 3 dlyptlU AibjJs ^^Lb ibl>i^i^3 

.«L^S^^b^ ^wxxto aUS ia^ 
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5 


U^gjgjiiill dj Lp>D 

dijijj (jjugijljTgjljijJi 

Dicranograptus ziczac 


c-UJ-c- tj-o (jLdl Alp- 1949 ^LszJl i3 

dlp>-jji IwjMIp ^j- 0 iiLsjLi) djz^Lptj 

Caj15 

kwOzJJI (3b3^ C-oOj^ '.hnAi,i) i) y^\ 
JlLp LUp^ £tw)MJaJl 

cLoUf iiJiLp C*jlS 

cJ-oiJ!il C-ccp- cL^ao J-cLs i3 Oap- j5LI 

C)Lj^I. 4 «J ila) 

AIft3 

Ijjis ^ LjMJaJl ^Lol OlsLtiJl 

4Sj5 0 /Ac- i^^Lc- I._4J?.U I (3 ^ 5 i Lc- (^) 

3L^ iisLlaj OjAc- 0^3 tcljjsj?- Oj%Ac- 0^3 

.j^l jAs^\ ^5JUJJJI 4 sliaj Oj%Ac- oMj3 <031!! 


03^ jx Jli 4jl iJ>Jj33j5 jS’juj» 
Jjij ^ |jj«j .dS 3 lj Lci» :jSj!j 

j 6^ J-i ‘Cry*' 3 ^ 5 ^l j“^ t 3 

l3 ft3JL^I ^Lui cLLu^ .«jUiJ3J3_;fuyi 

63^1 J 3 I 13 AskmS t 33 .hj3 icLaJI 
3Ji ju4i3J3jfuyi jl 5 Ullll 

|/u->jjJI ^ 3 ^ 3^91 
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UJUJiljLuJI Lpijiuill 

gjjl jl 3I cCjL^ < 1 Lwj i^yii clj-oJ?Jl dl^Jl C)Lj^I.**cJI jl I3J0I ijiLlII 

Jlj> 3 Uajl C) eikJi C-oOj^ LoJLlft3 cCjLo^Lmj iszjjl Ob^ 

L^l JI5 £j-*-ol AlszB Lo i 3 552-0 iw)!iUaJl 

^4,4,0 i JAJ?- (3 C« 1 JuoJ 1 (J^ Jl 3 I «d^» 3 I «<l4jl^^jl» 3 JuJ 

.«iob Sjoo 

1 jj 2 i ^j-O Ll*_<i 5! £«iai5Sb2-0 5 Jl*J» L^t ^USiJo-t 
^5 £^55)1 i^-bj (,^1 io5Jalisl ^5^ ■j^ ^Lo5 

5j2i ^_Q S JlSZJ 1 -XSLLo C-*_££J 5 .^>55^ f'l CblS 1 S| Lo 5I £j^l 05! 

* * (,.7^ 1 ^ ^5'*''^**'^ ^ 

(jlS .«(JLi ;3 ^^^ 5 -^ -- tjjLiJl dflji|» djl 5 ift Jl^-o i3 Ls^£?ijlij (jLxo-LJI j-^ib 
^1 d_c*«jJb5 JjU-o C-o-uJl \jji> l5Jo*-5 ^J-o ^j-o Thomas Kuhn JA1L053 
^li ;3 iljOtlll CblS £^jjj-fciLS2Jl (jj^l l3 f^5-b2-LI ^J5^ 05^ 

jl 5 jJis iLjljJa-o^ C)Lo 5 Ls 2 -L 1 jjAfllll ^bzj <JlS C.*Ji<iS :Ju 5 llJb 

£(55^£-MXAjl5 £^15^1 :i^5JLo jli^l i3 OLo5Ls2-L1 iALIj ^LptSj ^Jt> ^3^ 

SjCB J 5 l 3 ^ ^Jlszj i 3 -bsl 3 C)lj^5-o ^5l ^5^5 j-C- C)Ap- 5 ■(jb_ai^l5 

^^-oj (^^1 dJa^^sJJI i35 .« 1 JloJ 1 j5-b» 5I £«LJj» 5Jwj j-oo-^l (j5I.tu.JI - 

ijt<-^Jl UsLft LfiiLo.ujl (^^1 ioj^l CjJoij dJjjiL^ ^ LtL^ S5jLAjl L^u 5 

•«!l 7^1 b ijssS S:)j» 

The Structure of «it-olsJl C)lj5ill ^» djliS" j ^tj 1*55 


Ijr^ JjJoJ ^ djt i^jjJ l^Lut jlS" Ja-ojJl \jjti jLs £Scientific Revolutions 
duJi^po LojI ebi JLk> (Jj £jaii 3 Cj^LpJI (Joszj j 

j.0 ^j-qJ L05-0.P 4j5JUsl OLolj^S^l g-o ^^1513 j 5 b ^ (^jJl ObbuJls il^LoSb 

ft ft ^ 

.d.t^.x^.0 SjvS lJ 5^1 L^luOJJil L^i 52 £?iJ Lo|5 J-0^ Lo| CblS ^5isJI 

£^5L5JI j» '.ij^ ^-^3 -OAiLsz-Ll OljJj^l CblS OLosLcJl C-oo 5 ^ljJ L0JS5 
L. 9 L!aJsl djL^ j qSJ £^^^<i) 552 -oj j^iaJ ^ £Iwa 52 JJI ijlj5l i3 

4 - 0 _^^l 3 i^^-oo*! Lb 5^*<*5 ^^-00*^1 j5-*-*£*-Ji (^^yC.tuJ IA-sCLtu-o i^aJI ^ 

.AjAi^ jLb^ JL^l j b?tu*tij 3 ^Aill jLb^l (^^£?Aj 5 £djLtipJl j| C-ooSt 
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, £ 

Q^gjgjliAll dj Lp>o 


paradigm) «ioo^Litl C>^5£?sill» 3I ioolsJl olsLi^^l cJj^ 

.d_tu_aj (J| i 3 J-iifiJI ^ 552 j ^llo^oU 3Ji>3 ((shifts 

C)^^£>t:il! ^3J^ iLuJLoS jjiljJij^l ^cJLp o^'-^3 

^L^jl gj33 duMSu ^35o ^ ^j-olil! 0j-5JI 

j^I ^^-ol - J^-oLwJ^I^ J!^ O^-oUa! - d-O^^I ^Ih^ll 

I^^I^IJ (liB^Ua! tljlSLo I^JlCO (jl Jfll I fiU-LssJ! 

I^JLo^I 3 iljlSLo L^ I 3 JLC 0 (jl I^^Lc*- dj l^-oLs L 03 ■ ^Ur^-g-lI dJj 

3I (JU-tiJ! Jl OSj^l ^iLs Jl ^j3-cUJLj OjU iljL^I ^Ih^ll tiUj jl J| 
.di.u3- 5ji-«i(5jL) oh-^ Jl 3 ! oL^I J Jl 

jLk)^l gjQ ^*1513 ^ J 3 ^^La»Lt! Q*j\jyb\ jl l 5 b L>^J^ Jl J -«^3 LoJlLP^ 
jJi) ^Ij^l Jl dj 0^1 «!(^^y^| L» dJj OjIS^ idj t^jrbsX! 

^jLlI! dUS ^a_tajl W SLcdl jL) duj3^ jSl -l^JI jhdl LiS SJoJ^ 

UJ3 ^ d^jjQ CjIj^I d^ Ca^33 

cU-Lsd! (jLs J\sz^ j\xZ) ^ ^Lsdl (jl ,jj3 Os^ 

.«^_Qh'?uo ^Lp J dUi Jlssj j^JLci^ 

Recherches sur less ossemens «^h-gll j^ dLcco» 4 jL 5 ^ J 3 

jb (jxiL^I ojlLp jlS^ £ 5 :i 5 iitl 5 ^ 153 ^! Cj^d^P (fossils 

jj 3 jdS ^Jp ^^>523 CjJj^ («lLi 9 ^^PP J^l:>3 jh**) IjdS dJLui! 

C)bj.d£>tJI <i*5l^3 .L^j:i_d(lSo d.^^ J^| ^LbjPjJj! CjLsJLMj! 

ljj>Lu Jj^ .uApLall! J Ojl^SJl ^JlP jlj-cdLujI (jjQ Jo ^ jl5 ((^^yaUlf,! 

^Ld?JLai Ojl^SJl ^JlP ^ d_UI» dJ^Lcda! dLl3 j-O 

id_JS CjjI^SJI ijj-laj (joBj 3Ji> JoJ Jl d_»_4«jJb J-otJI jlSj /^b<dUi ^^1 


JS^ d-JlcP (jiljPj^l jl5 - jo^jl^ Josj U-i 33 - Jo^ ipL-o 

idIJJI (« 5 Lc>tJI (Jj^I jj3 g^lj<lJI» io?td> jis^ (O^j-Lg" dUJo 

.«lj 5 k 3 Ja^l JlSLdSlI (j-o ^ISLju dp^^» 

d_LJ3 LjldjSb^ (^ (jjS j-o J^l ISLyU^ d_J3L^ JJi 

Jbill CjIpoI Ca3Jo?-I (|jv?-jjisl Jo?-^ 1 ^ 3 ) iiJoJo?- ioji ^i-bdl dj^-l^ ^^JJojj^l 
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UJjJiLjLijJI 


i^js- ^IjlIoo^I 4 jJlp-I JjL^ ^g-LssJ! JL^ 

l3 L*-^J3 L^j-03 LL-ui Lo^ - j-ojjl j-o dJii^sJ ^IJlIxO^I d_oOji CJ^Lj 

jLbl i 3 J-o-sJ i* 3 lS C-0I5 OJijAJsl dJi£?sJJI dLL) ijSJ j<i^\ 

.JjszJlJb C-oJlp- J3 jl Ct^ 

((neocatastrophism «Sjjj^ 1 ^jlS 3 l» 

ft ^ ^ ft ft 

ckwJ^^l ^^Js- cj^l jUssj L^l U-Lft cbLc>-l L^-cLft ^llo> U5^ 
C>jji> i33 .j^^C3 )} ULp-I^ JJl^ 

Jj £<<L_tJ^^l ^1 «l ■ AjLuxJI ^ ill^tJI 

ij'-* J_U,1 j-0 ib^t C)l3CB» jUj^l j-o 

JiJLpij j\ft iuijJib ^■^blj C)L!a£?J jt^ j-® 

.SLj?J 1 Ja-ff £ji>-l ^^^^ 52^3 Ja^ 

caSypJl LoLo jyz^ C-ccp- £j3jj^ Jj ^J^ ^3JjJaJl 

LLoo £l 33 ^^ LibjJa i3 L^^Laj C*xp- £jj** 5 b 2 -Ll 1^ 

JkS^ ^ cSj^aiJI J-^b Jjlll jl 5 .i^JLLo iUaJ-o j 3 -o jjioo^J-o Jj tjaiis 

ft ft ft ft 

.L^^l (33^ 3-^ L 33 jjJl dUS Cj^L:^ 3 J-o JLj?-t CJb?- 

cIJlIIiSJaiI 'w)^!:^ iJbJI i3 0^3 jJaJsl jl5 ‘%^3 t>®3 

^j-o j^l ^j 5 o ^ liUi jLs cdsLa JlJl C-c *5 lS'^I 0 ''-^ 3 ^ 3 -*^^ 

.(ibAiiiSLcJl i?t^b ^ smirr3l) Slij :>y:^ 
L^3 cDobs Linn «i>Jyj3i» i^LIaj b:)l3 ^ bjL*aiLo jl 5 

-^->3^ L7^b ^^*-t^l3J 03^ 0-® jlla*<ull gii ci^jJ 

1333 JL^.<t-o liJbjb jl 5 .JJ^ tjj J 3 ilijJl J^Jajb jt IJj jJLptlil ^J^ LL03 LoJLlft3 
(jl5 jLmJsI JJ3 d_Li9 C)l^jb Jl52J .^3-^ >^13 i3 ^3^ L--«aj (jl5 ^Lo J3L^ 
^j-o £iw*ft!iUil ^& 5 b?- ja.*-o 3 jLo b-wjlj iHJaiaptXi d_Ll_t£U 3 ^j-o 33jJ liJbjJi 

i^^Lai 3 -Jl tjan Zalasiewicz jj**.L^Jl 3 jL:^ 5-^3 03-^ 03^ 

cdJajJl jijJl ^Jx• dj (LoliJI j-^JaJl d_oJLp- cJLu*^ djz^L^ j -0 jijJl CjbiJa i 3 
4i?ijliJl Ja^iaiJl Jlp-I jbiit3 tjJaJjl j-o dola^x^ ^-^3 ^J-ot3 

.«d.lx^ 33 ^^ LtJb twJ^» J ^3 (^-^-^^bJl) 
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Q^gjgjiiill dL) LpjJJ 



^ c^SLw t(lS) 


i)L^ cL*-jj^ ii-a) j^J-o 445 ^J^ L^l jJaiJ (^^1 2^.^. 

j| C-ccp- iLjls !iL?-ljo Oj 15 d_Lp-j-tl dLL) i3 

ISoj-ol^ LiijjSL) j^l l33jJ2^ 3 j 2 > Lo dlJi i3 ^ 
iii5 j-o-o cjrO ^*) iiaj^tlLo L^J5 C*jl5 - d_cJaiiJI SjliJl 3 LJljfv-ail 3 

ij'-^z-uJ d-® OjLS cGondwana Ul^Jo^ 4ja3t«b 

- Avalonia Li^lil Sjls (J| C*jlS .ji^j^l 

ixcpw3 i3 i3 2^ ^ j^l 

.lapetus (j*» 3 i^bl 

Ljlilb (J| '^3>5dsl3 ((JjuiSLiI Jlrj SjOyLoo 

^joJl^I dLpJI JlSLi! «jLpl^1» 4jL> jusJ^I jix- 
OJoJlp- CjbisLpijl oLpJI CjJl^I ^^^1 SjrLiJI 6^ 

C*lt l^l j-0 ^jJl JSLiu 

.[jUj-j^il] .^ 5 J_g■l■uJI 3 ^_3.;.a5Jl jo liJj^j^LJI J^asii iobJI SjfiAil (J| j-asi}\ Ijji juio (^) 

j*Jj^ JLo^l .jj^AjjJl^ t^5j^L.4>Jl5 <^_ 5 JUiSJl jLia j^.«asJI (^ ^) 

.[jUj-jfltl] .IjjOJ lco L^LsaLaA j^ U'j cOJoJui iiLozj 
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UJjJiLjLijJI 


ft ft ^ ft 

4 jC j^^UsJ) iljLC-l C^-^c-L^ .oLijl ^3 L-Ji-I 

Lo L^MuiI) l^J-if- Li>^^5£lII Luj^ jL?tJl Cj^LLoI^ (CjIj-O CjMj 

Lilbjis jlS ,j 53 J-Ptjl Jl^IS^ ji?tJl ^L>^1 oJuJs L 33 j. 52-0 ^jJs 

«jb_uj^l C)LJ 33 ^^i>t^» Ji-0 (L^l l 3 ^^ 5 ziII j-0 j 5 L*i} ^3J j-o j^ Lhj\ 

S^Jlp- (j^xlalui d_c*iJ (jg^AQ .11 ceUjl jLsi) JJoo l^JSLii Conodonts 
.j^cul^SJl ;3 cLJu^b djjy! 3JuJ jl 5 I^JJI LJj^3 (jLocdl 

L^JSL<i pWI DJui) 133^^52X1 l 3 ^L«j! CjJupJI^ ljLss^I (J3! C)_^^3 

jU- 5 £l*«I ;§ CjIjLiJI J3I lja ^_Q^nTIx^ ^3 .j^^ldhdb 

3£>tj i^Js- CUIS3 . 4 jJu 5 dl ^JiuLLpJI 3I JJl^ L-JLptiaJl ^jJJs liiij CJlS 

.JoJl:^! Ja.Lpttl Ja_uj^l i^Jlj ISLo t^jJo ^ joAi-tl-o 

j-o iiLpttl c^Lm j3.J-o 444 ^£?ij JJ-o ^^J^ 3 ^J 3^1 

jialJ jl 5 ^^133^1 j-o 4 jUi 1 i3 85 3i?ij C)Lo3 c^jLo 

^ djt ^JlS jjlJ (^^1 C)jl3SLll dLL) j-o 6Jki?-l3 dil f^Js~ Cj^LpJI 

itioojJl OLblj^^l J3I dit f^Js~ d_J| ^3-Jl3 .CibjApJl ij^j^Jl jSL^ 

^^^LC'3 •ijbj-*j>3 jVjrCS jjul<.A-o jCsaSii ^^Js- CjJlj> djl Jk^IsJ3 

i)L^ L)Lpt«aJ Oj 15 Sj-^JiIl L^ j 5 b ^ ljji> LLpt-o 0-® 

cSLpJI ^jb i3 J 3 i?t 3 dJaib L«a-)1 £^3JuilLJaJI 

(J| ^3JJ^ oLsz^ dUjo d_aL^ cSL^ d_csdJI JlpI^s LsiAic- C-cJibl (^^1 dJi£?sJJI ^3l 

.(^jJ:s2-o ^j-0 d.-o_l^JJ Lo J 5 o Jo^l 
Oi^Ual^l (^^1 C)IjLjJ 13 OUl^-cpJl iiilj3 
i3j 3S ijLiJjj (jLiajjJl ObjApJl ^Lp Jls US £«C-*jJLptJl ^bJl (^^1 (^^» 

tilU'l 3J3 £C)j^ o' 3 ^ 3 '^'>: gjb3 .Richard Fortey 

^bzJl j^ill 

d^3 3^-5 l 3 0'^ l^dJl nA-gt^^J}! 3^ 

djl US cj-obslll i3 I—'w>3J-ail dJ3 £C-*Ji>b i3j3' ‘^^0-LcP (J3J3 cC. 


I 


OjS (^^1 OLjISJI j-0 t_Q I ko (^y2i3 cgraptolites «C)Li)^3Ij1^^1» 13 

£^jU93ij3^1 3 OjJisijl Jk33 •'^j^ iljLpb OjS3 SjjJL.(ii 
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Q^gjgjiiill dL) LpjJJ 


CjLjAp- 3JlJ jJajJL)^ .jiljJij^l Cjj^ i 3 bjjJij L^JS ^ 

.«di* 3 jJl iijioiaJl jji^ALll» _) j-aszj i3 3I d_c^l 

jJ £«b^lSbo £d_JL)ji-^l j-0 d.oJ5 ijb) 

jl J^b^ij iJjLsz-o i) Cj)LSJi 3 

ij'^ cijjJo ju5o d-® ^-^1 ^ ^M3 •(bjbl^.*£>- blib 1^15 

Jki?-t bjSJo U-Lc*3 tOUUo^b 5 s:^ 1^3 d_Looj^ Jl^Jjb L^t 


J5 C-ccp- Obl^.<j> .^Ju^J^M}\ C)bj i3j3 

ft ft 

«iw)lj^l» ^i-wjb d_*«_QjJ Lj^^I cZooici «jl3-^^l ‘l*-^»_) l3j^3 
5j^ip-t jLs ljk^jij3 .dlkoitl JjUjl j-0 ^-Q*^ t^jJl theca 

43^1*5 d_Lo^ 3 I £^15 L'g-o.L'^ SJlp-I^ 

ixoiiJb 3 Jl*j C- 0 I 5 <JiS Jlp-I ^^52J ^3 .d_Lo j^-ot ^ 3 ^ 13 ^ ^J-C' ^5JLRIJ3 (SJlp-13 
dLL) 3-® oi^ cOLlb^o^l ^-0 (JL?JI (^yl> U53 ciiiJj Cbbl^cpJl cL-uit 

C)l3i» _) d_Lo 3^ jJil52J £ pho'yell ibis Obl^-^pJ! 

hyJz^l CjLjISJI j-0 Uii*a 3Jb3 £Pterobranchs «i?s::^l 

.^*Venus flytraps «tw)bHl OLJ d.^3 £bjiiL^l ,^1 



j^astil JjI^I (JI j\S(^) :(19) 


.[jjj?iil] il51 ObLJI ya 3 -fi >3 ‘ 1 ^ 5 ^ 5jL<.«ia 3 I (^) 


117 






















UJjjiLjLuJI 


jJij j-o SiU- (^y2>3 - SjiU- ^^JJ C-ulS^ 

j-oj i3 dUS J55 cO^-ll ^ JS_<ijJl i3 - (j^j^l oLiJs 

C^^^LuaJI^ L^J-PcJI diLt^jJI d_LklAjl cLmLw _) ^^^AlJLt_fi.AAAl^ I3 I [^ [^ ‘ "• .LaAAMJ J\.*^iB 

U-0 .L^ diiApJ)! cLJj^l Ijl^ iaiLuj>3 d^^c-3 d^_A9j tJ^Li US 
OLiJa l^ljkitLuil jSLe" iJLssltl cSJw-Lo (L^zs^ya ObjAp- 

.dj^jlnJgl 

d_AA«jJb i3 J3I5JI3 

yHi hjSKJ^l ^j-0 ^waJJl^I^ (S^bJl frj^l liiii |3 ^3-01^1 .CjbjApJl ^-0-i^ 

d-sJoB ^jJaJsb dJlJi^ SjJij (J| j-0^1 ^IIpij ^3 O^ ^jbf- 

LbLiLb ^1Q_L) LjllS Jj-0 ^5-tuiUj3 LbL^ dyUoll ^jJaJ3 

jSJ oljj dfllfii (jA*^ LJLc3 JS^ 

j-0 Jjbyj cdJLfiiLJl CiLoM^Jl j-0 3! SJlP-U JjJibiJ Lo lj\lS 

d_lS_.il ^3-03^ Lb3ipw3 jS d_j£. Ca^ 3 ^3JJ1 C)bj^3ljl^^l J^t3 

^33 ^j-0 d_oojJ (jS 3J US cIJlp- d_lSJ td^LokoJl (j^3-ojJl tj-0 4£'3 joj^ 
jl ^^psIauJ d_LA£.» C)Jl:^ 3 - SLi ^ 5^^ 0^3 " -lJJ^ 

.|^j.£_ap- i 3 1^152-03 £«i__ilPtLo i3 

^ ft ft ft ft ft 

cL^ift CapsjI (jl ^Lv-lbi (jl 

j_o 3 jB 3 J'^33 d.I.Ull j3Pt«aJI i33 ^^^IptLo JoJlpsj ^^Js- Sjils C*pu-o1 

iJjrUAi L-)3-cP- OPU-0I3 cL^J-o lJ^iS Ca 52 joj> Lo (jLC'j^ 3 .ift3llJ5l OLaJ^ 31 j 1 j ^1 
V LS>i=^ 4£'3llo JlS_iil j-ft ^^jLaP CibjApJl j-o jr^ jS .L^^.j_4«j iJjJ-o 
L^-il52J3 tjjAAJ^l L-)LpC.a) d_AAij L^lo JfHv.ll .iljSj-O cLiilll dJaiiJ j_0 

^j-o ^jAaJ iSbjis OjS j\p- i3 £j3JaJl JlI^ 033^! d.oiift 

^ ft ft 

.dJLSii jLptail Jio cL^jSl 

jS_€‘ - i)352-i£i) — jS CaxP- 03-^1 fipijLB jLp^^I CbS cJjUJsI |3 

jLpiP-1 ■ [Sj^^ ;J1 ^b>- ^j-0 Jl^ljilLs iJLP-l3 C-o^3ljlji' L^aS 33^5^! 

OJlP- J 3 djl 3JwJ - ^ bjj^ ^J^ C)bj^3l)l^^l j-0 jr^ j-o tij^Loj 

ft ft 

.Jj2JjJb CjJlP- jidLcCL-af^ljJ 1^33 cSL^ 
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, £ 

U^gjgjli^l dj Lp>o 


(j| dJaJli i^iLojJl (J| (j^-UI tj-O Jislll J^» (J Jls 

jlS^ .(jit-cszJJ ^Lo ji»-l cil (j**-*^^ ^Lo [Sy^ 5;,^ o-® 

J^£?6lll 1 jji> uQ *^33 .(jLwjJ^l SLj> SJlo JMi>- dUS OjJlj?- Sjji>Lico jlSwO^l i3 

.jLlLob 

jb|3 tDan Condon jl^ UjJj^ £jji«JLcL_ai^lj j-o jLijl 

. ^Ji (jliajjdl jSys ^j-o dan Millar j-L-o 

j-0 JS j-o CjLLcC jUaJaio^ (jjUajJI cL-o-^S jLzj^l^ 

.(j^jjJl j-o d.Q. 3 ^ Olj^JJj i^Js- (jl (j^L) OLLcC- - iijLlJl 6 jSKja}\ 


(jAiLiLo dJa_wjl^ ^bjJl Olj^lLJl jL*-)dx-Ai J\Iid^l (Jl A1 p3 

^_Q (J^ C^iLiS (JrOQl > 3I Jojj £ ftUaf-l (J^ L<S^J 5 wCU-££I lij 5>3 .(JiSJl L-fiJoJI 

l^yLdA^-a)l .djLO-dsJI d_tLd? JS^ J^-cuJ ^O^L) |^Lu!tJ £d_t_a) 

jL) - — ^1 iiL^I J djl jr^ ijUio^l ^ 

^33JJj (^^1 d_J_JaJl ^Lisl (j-o t^jr^ OLooS dljjis OjIS ,loQ ^ 


d_Lol^ ^J^3 .«1Q-Jaj OLLcC- (J^ IwOZjaII (J-o U-o ii^LlJl '6js>ua]\ 


i 3 LljilJajl ^ J-oj?- -J^I (^ 3 ^^ i 3 

jUos^l^ ^ 3 -dl JJlIs J LI A 3 |jiJAi_c£Ai^l 3 .SjL_£*JI 

£L^Ls2-o ^sjJil (j-0 £iojiiJl OI33-0 iliJuo J 
.(^jj^jj (J ^3 £^L 5 JI J jAii 

hjs^ J LLLj £^L> dllJsl Lo JS Jaj jt ^y^s 

\j\^\ I 4 jb?o) (j^ AjAsdl (jZJL*_L*_ai^lj .(^biJl J 3 L 1 I (JaAqJI 

.(j\^Lo CjjL^ U-^Asz^ J j-L ^3 03 ^ 3 ^ (^^jfLoil 

4 jb?ijt OAp-I 1 ^ 5 ^^ jy^ J ^^3 C^^lb ^ (ji‘A.*-^*-£o^lj 

C-*_££i J gSj £«jL!ajjJl ObulaJl ^ 5 -Lft J C-*j^^Ij 1 j^ 1 » jl 3 -^ J-o.i?iJ 
jub j.JaJ 3 650 (jja J^)) d_Loi£iaj C)L^_aij (Jf- £i?tio (jCLai 3 

J d_dp U-O L ?-^-03 Jsl djl j\£. £d_cCl:^Ao J 5 l J^-dj iJLPtJl ILfii J jilj^^l 
LrJI Oj 15 J^ 3 '^j 3^1 L 7^3 Jill 

(j*> 3 i)lji'^ 1 ^^ 5 oi» Jio Lftl^t Caj 15 c>jjti^ .SajLuJI V J^^ (J^- 
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UJjJiLjLijJI 


J5L CJlS" ,^1 cDicranograptus ziczac «dflj5o3 

tj-cojl LjLjt £ja52J j-0 L^-«a52J ^ 1 Jl.LS2J 

ij^ljjJI J1 45Lb% - 1^1 Adelograptus divergens 
Cj^Lp- j-o ^3^ ^3 gjLolS jj 3 Lpjit dlii^ Caj 15 - 

C)iLp3 cJoJi L^UaJsl 4 jL^ i 33 ^15^1 j-o 

L^ (jl5 ^5 j 3.L*4^II j-^a^dl j5LI jva^Jl (3 jLpuJI jIoqtI 

US .(jLa£-^l 3-® ^£-3-0-;^ ^J| *1^ La^zJI ^J| 'w)j3l ^^diLtw-o 
IJl^ IJl^ dj?s^ LjjJ IA4J3 -IJot J3^iaJl Jlszj ^3 V JSLJlIl 

^IS_^1 Lo L03J L^52 .ooj^ CSS (^^1 £C>llJ3-o^l3 C)lj3-oLa)3-t,l3 01 j3-oLjjJ 1 juiio 

. j\£- JlSZJ IjjI C-cPtx-ol ^ jS_(itJ iptP-U 

£C)LL)^3Ij 1^^^JJ iLoS d_cS ^J^ ^3^13 4-Lai j3.J-o 444 JlLo CjJlp- ^ 3JJ1 Lo 
C)LS3^»3 cBrachiopods «J-i^j^l OL)Ju«a£-»3 cjlLai^l C)LJp3jA:Xi !iL<aB 

5«(ji33-»^l C)IJ^»3 cEchinoderms «JlL ^1 
dS_«l 4 j ~ 0^ djl3-*-**dl 3 

Lo^» 0^3 jl j-0 jSt d_oOj^l jt j3jJil52j jjjJl jo £^Lp 

jS ISLs iLjJol J3L1IA 3 SjLp-3-0 ijjJij dJLlfii jl - «l£-jl3 

^3!) ^3^152-1)1 j-*-3 (ObjApJl 3 «3 Jlp -13 33i^» O3JLP- 3 Lo_a) i^.-So3S 

LsC-i SjSjiJI OJdSi C-o_tul5l .OI3P03JI SLL) JS c^*-*-*^ (^^1 C)LoljJa-o^l jl 



(iwj ‘(20) J^-sJI 

^3^ j.e 00^3:;^ Ij^ 
tDicranograptus ziczac 
Olj.0 6Jb& j4i^3 

4 .oj^ j.0 


120 

























, £ 

Q^gjgjli^l dj Lp>o 


^iLipij d.52-oL^ j-0 cCjUjApJI cU-U- j-0 jLjl jJto LoJl 1£- 1984 ^LsJI 13 

CjLoIj^^I djl iuiljjJl C-xJiJiS CjLjApJI 

.J.R- 0 I ^3^^ SjuS dJlifii C*jl5 icC-U-j^l 

CjLoIj^^I jl Ijo j^ Ll)jJ j^So cjLif'^1 3 Cijj£> J5 Jl:?-! aip^ 

.d_Lai 35 -^ 0^ioJalLo OljCS ^^Js- CjJlj?o 
«iLa£?Jl jjj Sj-wj»> JjLo c4jj 3^ OLc-lSJol JSLili ^^Js- CjJj?o jlS 

David Raup jL*3lJi tObjApJI LtL^ jSo ^ o-t>Lj 3-0 (^^1 

353 cCjblsJo^l djjb ^jJl Lo 3jj5ko Jack Sepkoski 

J3j^ W do^ii Sj3i» <Le 3^ (Jl U^L^-o-ptj CJU 

Oj3>-l JoJk-Lc- .iiLJJI (w)jjJ d_cJ^JJI d.AA*oa_t*JI 

dllj - (J5ju 3 jJjliJl jl 3 ^ (^^Laj - (IaS^LoJI cbj-AiJl cU-Lp 3 -® 

ilLpJI dJj jUA*_aj 3 ^^ 0^ .JlszjI C)LLoo3tlII 

d_Lwj 35-3-0 35 £,jA<-o-(kJJ «L-AP-Ua-o jis-o J5j-®^^ —* '^J5^l 

(^^1 oLjjLtl JJaj2i d_LP 3^ ^ 3^3 £^^^Oort Cloud Oj^l i)Lpt-Ai 
«^Liiijl» lS^JI ljji> -UbLiu ^ 1-X£?-1 3^ djiJLp-3 .j3j3L) jLojJI 

j\s^ cdJSLioo jio £iwApjJl (J^ Nemesis 

3 3jis-«aJI ^^^^1 3-® IjdS^ eJLcfii 3i Caxp- cL^aJp iw-diill 3^36’ 3 il^-tt-o 3^ ^ 

A_Q<I*i07ll jJallJ 313^3 ftU-uJI 

* * • * *** • 

<LuhB» _) Capsa-oI (^^1 ilLw-tl C)jJ3 cioLsJI ^^31 3 ^L«j5 i35 

L^j^t 1^1 dJj 3^bzj 3 jIj31 3-0 Ijji Nemesis Affair «^Laij31 

3^ (J-^ \S3^*^ (J-^ d-iiifiJI 3 -*jj^= 3>1 L_i-o3 J^5) d_J-o31 (wxSo^^l 

Ij-cp- 3^-^ 3lii-o ^LJI d_L^ Oj^3 3^^(<i*53UiI iljLsJl^ (JaaIi^I jLc^t Iap Lo 

eJj^^Aj djiAPt-o 3 j3>^ (^y^-liiBl 3bLo djz^ Lo 3^_/^ cL^^Lp 3-® 

Caj15 Sj-LI cjjii 3 C)3-lsl Sj5^ 3-® (^y=^Lc331 3bLLl ^>Aaai Ca^p-) 

^ ft ft 

dJ_tuJI 1^-iAol ip^-oj^ 3^ 3^ (J-^aS iLo iiJuOJ dJUPtA^l 


'-5J3' j.>i.o.u JI J5'^ (j-« i)L?i-*- ‘CJJ3I iiLc^ (^) 

.[jUj-jSi,l] .OJ 3 I jijj ^ l^jj-uJ-Swa 3 J ■d-.4>J Ij^j C«.-.o .».'3 
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UJjJiLjLijJI 


^ L<)~^ Lt^cJ Lj^^J 3 J I ^\ 4 ^ 1 x 11 

* ft ^^ft^ft ^ ^ftft 

^j-o Joj-0 4 jl ^j2i j^l d_ooJljl jIjI U-03 .«iiJlS jjI 1^1 l^JJ-titxSo 

jl» :'w)3j jL* 3 li J JI33 .jL^^l i3 CjIjo J_xLptiIl 

.« 5 iLai i*jLka£?-| iILp- ^y£' SjLft cljj LS^ Lo jt t^U^j dfLijis jlS 

OLoljJa-o^l ^jS' iSj^^ 0^3 O-^ CxPtJl jlS cLj^I QJJti 1^ 

g-0 - ^JjLiJt jxo^ ^ dLiiiJl LbjjL«xo jl5 (^^1 

LLo^ d _3 jjo_ 4 uj j 5 o ^ j-oj i3 ^LtiLuil^ .CxptxJl IJjSi i3 Lh*->^^ 

ft 

^j-o OLLxC- i^Js- J-«a£?ij (jl £ j-u-lxxaJl g-o (^^-o-Lft (j^Lszj ^5^3 qS^ 

4 jL^ JlI^- CjJj> (ji?lj^^l (jl 5 .ijMiJl3 0-*ij'-* SjfviJl J-® 

CjLoIjJLj^I j^l 3j2i £ijMiJl jilj^b ‘wSjJZJ Lo 3! 

^Jx^J3J (jl 5 .LMiJl S^JlszIo Lj^ 3j-® bjLj?- (j 153 ciuoo^Jl ixftLo-2^1 

L-)3lp- ^3-0 j3CtxaJl iju Sj3Ai?to jUaJl ^j-o dJLJs Jlp-3 104 ^^ SiLszxo 1^ 

cLiLp-^ j-o^l 1 jji) ^y£■ 4 i)jLp- JMp-3 .3^3^ iijJuo 13 JLpJl Cxj 15 ItS LoUf cjuisJl 
(jJoJl jt ^xajl ^3 jJo3J^1 Jlc^J-o) Jw 5 LlIb dit bj3j£aj» ;Jl 3 

di^jjJ ^ilxLo jl 5 ( 1*3 ^3jJojj^l ^33Ipto 3)3 £biLft - i*jLoo-* 5 Lll Ixp-Llll j-o - jl 5 

ft ^ ft 

j-o ^ 3 JJojJ^l j-o OLooS C.*Jl<isS I ^ 3 P*-^ ^*^3 i33 -“l^bl )) djl 

^3^13 ^J^ ^ 35 ZJ 333^-0 j-o-o *^^3 £<jL* 33 Ji 33^1 j-di^zJl djL^ 3 (_j 52 xJaJI JJlsUsI 

£^|jJa-ol C>3 Jlp- iJljJI C)Ij^ 3 -L 1 ij ^3 jSLo^l j-o ^^£-3 j^3J3'i 

ft 3 ft 

jt ^&lllx*il iiUJJ3 c^xPtxaJl j-03-Il jLk)| 3 L^lo ^3! 34^^ £^ 3 Jl*£ 3 Jj 1 3J3l3$JI ji^ 

J 3 t jJ 3 jl 5 1 jji) jt 3J3 £^i^3^1 i^JS' jl 5 ^3jJo3j^l C)b32*u-o ^^1^3! 

.kw^-ujUl d.xLo.c- oLxLflli Jl ^ 352 j £830^1 j^ 
.JlL^I 1xxx*i jl 5 ^^*33^33^1 3 ^<a 52 Jl 13^13^1 j| J3^ iJLpJl i)3JalIl3 

i33^1(**-o jl 5 ^ CxxP- £ 3 jrLiIl liilj ^sJasz-o 3 JoL**JI 3 j1> i3J^3^^ i^oLIp-^I ^LLo jlS3 
.S3I3PJI ip-3^3 3L?tJl i33^1t«-o jl 5 ^ lilljS jIJlp- LJLft ^13^! 3 03^3^^ Jw_***St Jb 
JpJt ^5jJl ^t - Lj3iij j-0 J 3^1 l 5 s 3 jJl C)3 Jlp- Jl 1£ jSJ 

Ob^3^ Cx«a.ap!jl3 i (202 331*4x0 Ja^ - OLl)^3l)l^^l ^$30-0 jo 3L0JJI 

jJpLLo 3 J^3'^J3^t JlL^I il^t OJl:>3 J 3 ^ .bl 3 J 33 £ OJuoj^3 £ 53 l 3 pJI 
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, £ 

U^gjgjli^l dj Lp>o 


ioj^l 4^_LxiJsl Jj-0 SjLiLlI j-0 bliL) SJlC-LLo 

U-0 b)-® jb^l Ob^I-uoo C-oiaA3ol •Lb3lj^l3 

^Ltl ^'ibj (j| cOUa-cj^Jjl ftL-o-*5 US ci)OLljlSJb jj^\ 

jS LL) ^ . ^j^plawS ^ I I d_oaSj Jn.Q-1PtI-ai I I ^‘ ^ L_^ I OxJjrO 

C-ooJ^ (^^1 SJjJlsJI OLipLaJjl Jlp-I 3! cSjl^^pJl jS 13| U-0 

t£Jljjis» ;^J j-o^l l_3-o 3 US^ tCibj^^ijlj^l C-Jis (^^1 d_i£. 

^a-bzj ^ US .«(j3J3Pi^ ^1^3 ijlSJsl ^JlpJI ^j-o dJLuii d.*lSUsl i3 

(jl Objia-31 \S'^\ -j-o^l i)lJo i3 ju.^1 SUS C)Jlp -1 i^jJl Lo jrapui ^5! 

CjJlPLj cSUS J.52JU3 £d_i«jLJl C)j-0JZl4«l (^^1 SjS^l lwJL?iJaJI diiail^J JlL^I 
J3I jLs i4JL?Jl OJdSi OjS li|3 j-o jyjjSJl Jw-*uSl ijlj iw*pt-yj i3 

.<Xj 3 kw--*-uJl ^y5> ObbjJl CbS Obl^-^PtU i__yftU-2> \js\y^\ 
i3 4jJp-t J3 j<bljjijl jl SLIJS 3JwJ 

252 JlLo ia.o2iJb jbljiij^l O^Jlp- JJS- .jj*S^b2-Ll i3 jLoi cilb^Jl oJji) 

jl 4 p-jJJ Jjbb i3 j^J^^SJJ Jjbji i^^Uajl dbjij jS £d_Lui j^d-o 

Sjljj?Jl C)L>j^ C^'g-^jl .j^jjSJI SUS JS ftL> jjl j-o J3-«a3 ^ ib^jz-o j3JLj^ 

Sj-fciix jL^ £^^^^jb?tJI i3 cUisI cjljj?- ip-j^ ^1-^jl (Jl i^'^l U cJLp- JS_(ij 

Jl CJ^piJ C-*-cp- jSU" ^ JSjio OUa-cpJjl pLa-S C)j\^ SLIjS3 ci^j^ 
CJcLoj^ ccUsl Cj^Ij . 5jJra.*-*u-!l j£- dJU-uil d_c*ij Lo 

J 3 OLjJklll j-o lj\lS jl J-oJipJsl j-0 dit 4 p*-jJJ (^ 134,1 j\Pt.*uS^l d_ooS 
5 juo J ijblj^l OJlpij ^ .(wjbz^l CijL^l LoS ttiUJJ djtjjij 

jjJLIb djjJ^ jS d_c:^3J3.cpJl jJadl d.^3 j-o jSJ3 «jL«j^l j-oX- J^Lszj d_cLoj 
j-oJLtuj ^ £ j^^Soj-oU j^-^i-oo cLsift bbly^l lyill OLpij^l bis^^ £Ljjjij d_4«_aj 

ftL^bj . dj_a) (_3J1 ijLo j^ Jil Lg'jj £dj_a) (_3J1 ^^^Lo j-o JSl L^loSb djiL?JI 
j\£- djl 3JWJ3 .(jSj^l (J-^ S^l^^^l j^ ^Usl J joz^ 3PiJ ^Jib?Jl SLb 

JoJlAJI SjlypJl JjL^I \ jji> ^J£• jljJiS j-w-QJ jl L^S 

.^LiLol CjUI j^ bjL^ Cap^I Jljj^ SLIjJ^ £C)IU£pJal iLh^xis>' 3I £LJsLp 

4lu JS^ CilU^pJsl Sjly?- jl ^J£' OLoOj^l (3J^| jia-^ 
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UJjjiLjLijJI Lpljiuill 


IJl^ 1^33 lJI^_^ 1 ^sJisz-t, ^LuJl dj?tll4l bjU^_JJ 

^ ciijjptJl C>l 53 ii^,l J^3 cdLtI i3 XJjjS ^IjJ 3 JjLLc*«JI 

iljliJsl L)jfv^_Jl .Ljj^ C>l 33 iiJsl i^ 9^3 £(il3^1 Jj 

v-Q *1^33 .OI3U-MJI (J3J jj'j^3jJu^l XilijS U 5 cOlJa-cff^Jsl (J3J C)bjj^ 5 !JJ 

djlj» (^jJl Carl Zimmer JjlS" ^3ls2JI JL?w 3 ^ ^1531 

oLpULoJI ijllo'i dJMi»- d_c^L^jJl ijl3i>j^l jLptJl Caj 15 C*xp- £«LoL^ 

clcU-ai» ^J^ J-«aj (^7^ Col 5 ioLiJl 

icC-U- 2^1 OLbljiij^l J5 (jl iLai ^ 0 ^ 

C)L)l3j i3 U 53 -0^1 ^-cpt-oJI 3Ji> ij*< 5 oJl £d_tu-a 3 (J| ^3523 

cUiL)jJaJ3 - dj^Laj ^ 3£?!j ^^Js- - j*'3^1 (j 15 ji>ljii3l C)^L> J5 jl 3Juj 

aJLoo-o cdcuipJl |3 i^ySi L^.^**j 3 j Cj1Jlp-^1 4 jlji 03^ .ioliJl 

j 5 o ^ ^^3jJi 4.^13^ i3 OLjI^I C>JJ£i C)Jl^3 J^ 

.ijj^Jalll d_d>LlJl j-o (3^Us^l {,J^ 'SJjCLm^ 

jl ^1 jJii£-t» :3jjLiJI j 3 l 3 

jLiJl IJjJi i 3 C-cPcO LLo jl 5 j-o 2^33 £^3^;uilLiaJI AlC- ^IjJa-ol 

j-oljJLo 03 Ac»- C)LoljJa-ol ilil ^jskLm LjI <i^\Xu*j 

jl j^l i^j-J j-==^ iljw ^523 j^l jl 5 j-o^l jl ju 3 j^ -lSj^^I (j^lj^^l Cj 1 Ap-I 
LL)JJ A :^33 ^ djl j-o djLs d_j£.3 .J■^i<-JI d_o_*«j jl jSbff i^^Ujftll jilj^^l 

.«^^U ^1 ji?ljii3^1 j^ ioLc- i)jJa3 

^^LiJl J3L13 j-o AS L 5 jl A 52 J 3 ( 0133-0 ibA^ i3 (frLwJjl dUS i3 

i 3 i^9^J^I t3^L!aJl i 3 3 i 3 i> 3 Jsl AjLpJI L ^33 £OLL)^3Ij1j^ 1 j-P OjAptJl3 
J-iiQ-o ^^3-03,0 ^J| OjAi?Jl J3i?tj juAilS 3I | 3 u 15 A 52 J 3 .^LsJl i3 ^j-Osl 

Sj3-oj2j>l cLpijl JS i 3 jl,/-^l Oj 2 .A 3 AiU i^^iLo^l jljrt^l ijjiA-cL^-wj^lj i^aJ 

fr ft ft * , 

J 5 ^ amJLu) ^L^l j-o ^3J i 3 i^jl (Jl “ 1*3 juO ijiJAi-c^j^lj AlP (^Ij 4.^3 .LjjJi 3 

.J^JSIl (Jp 

1 ^ 1^03 ^Jp JasLptl^ U'j jl^>iJl ja52J» : ji«JA_L_ai^lj Jj^l 

jiljjijl eJbjis jl5 JLp- J 3 .iA-oJL) 3 I jiiLllJ A3 ^i^^l L^-Os 2 J j53 (jv*v*;lo!l 
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U^gjgjliAll dj Lp>o 

j! JSIJij jJ dJi jLs Cjjil^j^ <i ^3 

cil^iLsZ-O iU-j-wJ CjJlPO jl ^5-Cl^l |3 jvilll jl ^>lszj j -=^3 .L^l£?tl«it jl^^ail 
i 3 3 jutl jL«a3 13 ^ d-sJoS Ijli hjX) OlS C-c*3lj (^^IjI C)j5jo3 

^3 J3^?^ ^3^ (^5^^ djj^.«aj .jjL^lt JU-«iJl ijj^l dJai^to 

.(jLojJ^i ^j-o i^-JS i3 

jl^/-iib ^UjLtbl jt^ d_Lc52-o 3 d^ b_fii dsM^Jl jl j-o ^j-Il 

^ 3 ^ t 5 jJl ^LsJb S 33 -L 0 dj| .Obj^^ljl^^b d^UjLfis^ LqIoIx^ liljj^l jl^ d.<j3t*aJl 
I9 . ^ Q1*^ I dS^^A_t_u) i 3 1 ^ bzJ b ~ lXj l 3 ~^ ~ 1 ^) 3 ^ l>o dj I L^iS^ c ^^'M-tJ I 

^_5b^33^j3^1 i3ujJo LoAIC- J^ 3_/'^l ^bz-o ^Apt^ j^3j''^l 

JljJ^ (^^1 SjCsz^l jjljiJl jj^Luil t^JS' Axszdl i^oLtl SiU-j J3L?ij djLs 

i3 jSLij LoAAC' 3 .io3^jJl j3PuaJl C)LLJa3 j^jjSJl jjlJa33 ObjApJl :S^3i>3^ 

^bzJI LoAAP ^j'^LpcJI j>o i.,7^b-<-u) i3^^1 1^ ^3*^^ 3^^ c j-bijAw^l 

.iu 3 -*ojJl j^ ObLJa 3 c j 3 J^^I ^lJaj 3 ObjiL> : 8 joz^ blib j^abzJsl 

(ScLfl^l j-o dJa.a)3l;3 OLiJa (^7^ djb g-LlQ-o (ji‘A.*-^*-*o^lj3 

LS-CiHit jl L_9^.5ZJ jl j3^-‘*-^ c j-cAlJI IAJ^ L)~^ 3^ d-CitO j3j-o ^Lo A^ZJ 

^Aji> .llJ| d-c*ujJb jOb?JI JiL^ ^^^1 j-ojJl j-o dJaptUI jUj ij OAp- 
j-o CjaAszj Lo j5 cj^l j-o d_Lwj j3-*J-o ^Lo Aszj djl 3-0 ^lOjJl (^Js- iIb?JI (^yl> 
(gjLa-ljl3 jAil3 L_Ap-mil3 ^bz-lsl3 OLlSUsl3 iOpAJI) d-o-JiszJI jLwJ^l JUxl 
d3j3 L^^-o-a) ^^JlszIj ^ dJLSj £^03-03 dJi-Ja J5L^ L3I5 

jJ jjzJiJb bS^j Aij» ^-^_3 

£jOJl ^Ltl Lo ljr^3 .bjj-)lio JMp- j-o jl5 dJi L^j by^l (^^1 ijjJaJl i3Ap-|3 

ObbjJl l 3 liij O-cp- d_cpJl OLbl^l ^wO^j iX*c^ jO j-P 3 A>£a3 j^ 

.LJljOl Jl b3j3l j-03 £b3j3l J| l 5 oj-ol j-03 £l 5 oj-ol J| L-ail j-o Obl3-cpJl3 

J5 i3 BjOU-o L^oUaft 05 jJ 3 £jlj-oA-aib OLSy^tlll ^Aj 5> d-ojOo J jlyiJl Oj15 
cLLp ^sJJijJaLp- lyAlSo ^ _/'*^l jl i^jAj JIAp- SAxszJI jj-iftll dJS J L^ £jl5Lo 
ji 33 i 4 uj ^ jJl Rattus exulans «jliJl» J.^1 JlSJ jUa^^^l 

(,y ?^3 LS^ 3 b^ ’^-6^ j^ jSLo^l j-o AjAszJI Jl £ juj.J_J3jl 5 jb?tJl ^-o b_ail 
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UJjJiLjLijJI 


dtu-Lp- jiLu-tl jLiJl 1 j^ jt 1^3 cIaiLj^aj^ ^*oq !1 I^xjLui^ ^^5^3 

ciljLPt OjIilSo jJis tia) jlqJsI oUl^-cpJl j-o J-Js ^Jlszj ^3ib ^ 

Richard ^3l3JJ3J^> JijLiJjj ^3JLlJJ33^1 CjLjApJI <1^03 US £j3£?ij 
ji3) «jlj^ crpij-! J1 Juo» J1 Holdaway 

^ dit jrv-t«j| C)ljl3.cpJl3 ^LAJJl ^3-^ LLiLJ ^Jlp- iailji CJ-03J 

j -0 CJ_aiLj3 OjS Jj ObL^l I3JI3I jjSJl tj 5 o 

J3J0 ^ ^3 tSUi OlszS (^yis 03^^ 

j\^\ I3L0I33 £jjuSoj-o^l (J| j3-*->3J3^1 J-*^3 LoAIC-3 

4 x^ 3 jU 1 (jljjlAJl ^s^'gLo l3-dp- £(j3jyj_J3^1 1^11331^1 (^^1 ^J| bji- 

(^1 i^3>Il jljlill CcJjC) .Rattus norvegicus (j*'3Jb^^ 

SLlqJI j-o L^iSLo Ijj2i3 £jljlAJl Slll3t j-o Jjl3^1 £d_J_oO 

j| J3^1 jS_c iilJjo3 .dLi_uiLJl jlj^ L_ip-l3jJl3 j3JaJb 

g-03 J-wobI i 3 03^^ 0^ 3^^ L7^^3 flolidl «iJlSbt,l dJ_cJl» OLiJl 

C- d-t ^3-LLlxI-a) ^ b^ 1 C Jjb (j^L cL^ 13 C- bj 1 dl^i ^^^33 ■ ^ d C, ft ■ 

US .L^Ij 3 | i 3 i*.PiJ3jUI (jljrt^l3 Jra.£j?dil (jlj^ C-t-o.^1 i33^-^l 

j-o £^^ci^l3 jS-^iJl i3 J3U77..■ jl^ jt J3-«aJ 

j-o - L^ixj ^^pij3j Lcj :iwCS3 . J-ciJI ji;3 ljuS jhvdU £^*^Shrews «C)bbjJl 

jji<_LS2j (J^J^3^ j-® j^3^ 3^ ^3^ " b?-3li-o ljUI iSp3 J3-ii£iJI Jj^t 

OLjjjJI JlL^ |J«_Jj 3 £j3io£aJI j-o iSlJo Cj^Jit C-cPtlJ3 £i-33^SJl i3 

l^ihs 

0^b> jLs £jlj^AU ilLfcio U-C^ L>h^ £iiiJS j3-«aft ^3 

U -^3 .Cij-oi-tl iU-o^lft dljT-t-o) dj!jL£>-| (3 jlj^l oJui! JlpLuJ i^JJI jiblj^SI 

- d-J| 1J-03IJ ^ 319 id^£?- d.Jaxj jJ LjU t^biLlSSI i x^OJ&l j-^ bj-X^cJ 
j3j3SI «‘w*^» jlSJ - g.a(l3 idb-O-SJI ^[3^5! ^Iji-ixl-ad j-oJLa)l3 

lU^'yLO J 3 cduj^^r^l dm^-joW 5 jL^! 1^33 g-^J JS ^lijj ^5JJI 

.jLaJI el.i.>>u C)lj%ij?JI OMSI (j^ 0^3t^ (^) 
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Q^gjgjiiill dL) Lp>D 


Jlc^ i 3 ^ji) i^JJI ^LJs! jr^ t,_Q (j^J^I J^lSo 


jL^I» (J-ssA^ UJiuo Ijljl ijh\ jAj^ Jjo!^^! 

monoculture ^:>L:>yi (-^ 5^3 cuudear fallout 

■ Ao 5 -w:> t farming 

^J-tAo c ^ lXj j.^ d_iJL^ LJ.^ Ll) I ^j.u-t_iAt_u)^ 1^ c L_a)^ I ^ jj^ lJ'^^3 

.«^UjL(is^L) CjJlp- cljj tdus^^^*s^\ d_cp-Ljl j-o» : Jls3 ■ lS 


^^jJl JoJl^I j-yOvl! dAlli^jl cU-ai^l j-0 tjCLtuJl j-0 

dJ_cJl i^Js- JiLAdl i3 jjldl ^Lp jAb dl^Lwjl 

Cenozoic 4ijj^l Sl^l ^jo Lit Michael Soule J5oLo 

.Catastrophozoic dj^j^s^A-^lilSUl j^ «d)jl5SJl j^» ^ j^l 
disuils^ j-o Michael Samways jJ3-oL. JSoLo ^Ip 

(Homogenocene ^1 cl^,^t '->3^ ^Stellenbosch 

Daniel JUb dl^Stl ^Ip ^> 3l U5 j^ap» ^3! 

ioJ^l j-o ^1 (Myxocene Pauly 

^jAj jAi ^^J-oStl ^Lpu^I Andrew Revkin i>5Lfljj 3jJit Lot .slime jdaJl 
ji^jj oLprlloA^U oAfii J^3) ^3J■^i^l i^t cAnthrocene j^^yul 
CjLU^ i3 l)-® J->^ <J1 £^Jp cSjdLoo jA- (iAjjJoj JAotl 

«Ja^5yi (jlill j^a5Jl»3 cEocene j^asz}\» ;C)UJ5dl g^lill jjAJI 

.(Pliocene «Iw*jjAJ 1 d*jJ^l tMiocene 

Paul J5J ^lycAl j-o Anthropocene «A^5J3jut» ioJS^ 

OLSjJsl jOl Jj5j c3jL> ^Loj t^jJl (jLo^l Crutzen 

idAp- ddaxj jJ LjLs ^ALAjS^I IjLfis ioojJil jP- LjJlpij U-^3 - 0333 ^ SA-Q-LI^uAI 


A ^ A Loo-a^J I t^..^ I ^ I AplLm) I I3 £ d_ij I A-^3^ ^ 3*^ 

^^-ol ^A.C A 3 d_cJaAJI SjLAJl i 353 g-*-)J ^lAlj iAAJI 

J-03 J-)5j ^j 3 L?- (J-oLp- a-o A->jJ 3 j 5 ap -1 A 1 JIAj .«jjAj^l J-ol 5 o Uxcpws 
Lo ^Jp A^ ^^^^33 t^i-LJ Cili jApJsI A-® dJjAo 

.«^LsJl djl^J A-® 3^^ A^ 
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UJjJiLujJI 


l 3 3^3 dJLj C)jJai>- «jjuai^ 3 ju 1 » d.-oJ5 jj jJjJ^jS Jl3 

(^1 tHolocene d.*JS j-w-oj j^t -OLpU-I^?-^! 

11700 j-o £jic»-^l ^lli^ AlC- Ijo lS'^13 £«L*-IS^ C-*jJlpJ1» 

. ^ ^ Aj^ “ Lo 0 -m)J ^3^ 1 ~ I^^.aA.moO Jljj ^3 dlM) 

j^oP i 3 A^iJ ^ .IwPS^Ij Lpi» ;j\SLflj j -0 Jls dit jS^JAj 

fr^Ai^l i^Lot cLcrtu^* <<A^rith.ropoccric (aLuo^I ^^-^ap ^ ^A-pt) ;_jj 
^J 2 i iJllIl S^^ilJl J 3 LIJ ipt.4u5 1^3 .SjrCS 

Sftljj J.£j5^uuj Axip L>jfv^ j-ijLpJl Ap- 1 ftL> .C-oAptU (^^wxJijJl 

■^llov^U 1 a^ 

jl^AP CaPsJ J■^^AAJ d_L^ |3 juiaB JLi-o 1 ^ 

--wjLUsI JI 5 C-*.*P- 

jju j -03 .«SAjAp ^ 15 ^ tA-® d_Jp jlo£ ^ j^LpJI 

Lo j-JjJ 3 ^ ^Ajl £^^^ 3 ) 3 ^ (3Lla3 L^Ap- 1 Olju.^1 

.^w^ 3 iJl ^JX' d_(*LjLJl ^ta-oi L_A*£aJ 3 JlJj jo Lo juJzj ^JpLiAJl # 

.CJ 3 P- Lo |3 L^£.Lp ^ 3 A-uJ 1 C-*-o-*3l Lo| d_c*«-OjJl ^LsJl jl^jl ^nvo # 
Lo?-£.Jp CaIo (^^1 tiUj i 33 -^ 5a-o-ui^ 1 gjL.a;3 L^PtllJ (^^1 jo^ 3 juAjl d_ooS # 

.d_oOA^l d-xAcJl diiail^j 

d.^ip-L*J! fiLoo-U J3^1 ^bj^l oJj j -0 j^l dlLo-ai^l AjLojo # 

■ C)Oo*pJal 

.^ 3 (^ 44 £ 1 0^131413 iiAsJl ^y?iJa-t*Jl jb^^I cL-o (_0 ^n') j-o j^! J^i-*JI ^AitluO # 
■i 33^^ f3j^ ^ a*>LiJ 1 j| : jjjJ3j5 Jls £dLIi j-o 

Ax.£u 51 (jlj j-*Sjj Jilj £C>L)L^1 j-o A£a.litlll 3 £^ 3 A 3 ^^^^ '^ 3 ^ 3 -^! *-‘-***->3 

ySji ilj LsAj £jjj\p-^l joj^l t^A^ ^Usl i 3 j'^jl frl 3^1 i 3 03 ^ 3 ^^ 

iw*lS^ - 133 ^^ J352^ I 3 I (^^1 dA*5AJl CjIjL^ j-o 3^3 j-o ^^1 jll-Uil 

jt J-oApJs 1 j-o (d-^P-LAall) OIjLszo^I dLL) ^w*x.££ 0 » ; jj 3 J 3 jS 


.[jUj^jSXI] .^5 jAJI JsL4ijJI d---j oLi^SA (^) 
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Q^gjgjiiill db Lp>D 


.« 4 -o:)LSJI 

Ijo Lo .2002 ^LszJI i3 |J.u_LpJ 1 JLiLo 

ioO_LsJl ^J^ JiilL) «jA_ai^3j0^1» ^IIoaiOX^ 

d_cLi«iiJI O^LsJsl d_L^ i3 2003 ^LsJl i3 JliUsl jl3iC' jlS 

^Ual) ^sSLptlll ^.JLC-O d-® (laJoJ^ (^^LszJI J_cLptlIl» B (ix52-OJ?tJJ 

.«jLuj^l jv^ CiLojMia 

9 

Journal of Soils and «iw^l3jJl3 ijjdl 4l^» ^ 2004 ^LsJl ^3 

.«(jLujJJl t3 iw--4d3jJl3 4jjrvJl» (jl^-Lfr J-sxpij JliLo Sediments 

jjjJl ^iJa 52 -o jt jIjI IJji) l^^Lo LaJLlf- 

jlS ^_Q S :JcLuJ 3 oLiJs ^ 5 -Lc- i 3 iju«j-o^ ^5^5^ ^ dj^^oJLCtLtuj I5JU 

iLszjOj^l i3 OLo-JaJI C-33JI dU 3 i3 .liOi 3i?ij aj^j 

03^3 ^i>-*J 33 Jj^ 3 j-o Oli d_LS2jOJ?Jl (^jJ2i3 ciJJlIJj 

* • ft ^ ft 

axs2-oj?Jb aslsj JLui j\ 52 -oJi£?t-o-U dlAi- aj^Lo .jj*<_j_L 9 

-blj^ ^54^b jt jjjOlft^ j^l jo j-0 jjjOlft^ ^^tj jlS . ju«5J3joyi ^ 
adSLttt aJSLttco S^^SLoJl Oj^ 

jo?-» ax-o_tul] ioJLPtLtudil jobUsl jo«3J3jo^l 
«-j£> ^J 3 ^ 3-^ ^ 5 '^^ ‘j^ ^3^ 3^ j''^t ‘ j’'-^3^3-‘-?'^^ ^1 ax.fc 4 jJb) 5 «JijJLff*- 

i9 

(__^bjJl j-sAsdl j-o jo?- 3Ji> jA-ai3J3^1 Jlltl j-*-^ J(^y>3J3-d^l jjfcjJl j^ 

cLaf-^1 L^J J-03J ajL^^l3 ((aiijLpJl SLpJl a_JLp-) iib333ix.fcMJI ^bJI 
C)lj\^lll ^^13^1 jt 13^^13 (gisls iailjjJl j-0 ^Lft SjCS JlSZJ 

£j 3 iooJl OliJs JL^ i 3 iJjLp a.*-»i 2 j L-ilpo jt L^Li j-o jj 3 J 3 j 5 bb^jL^ (^^1 
^_Q l 3 - ^^1 L^£u.aj aibjJaJb ^033 £ jyi j-0 iLaf j3-cLo Jl52J a£?!-ol3 
.IJjb b-03J (^ 7 ^ i?t-ol 3 «C)L£i_JaJl ^ 5 -Lp i 3 i-o-« 2 J» (^J-* 333 j 3^1 

<ip3-o-:^l cLaf-t jUiit cL^I I3I-03J (^^1 ^LllII aJ 3 b?- jj3 l3-«a3J C*ao 1^3 

^ ft ft ft 

CijLwjb^ Cj-'-'O-i-t*' £^JJOa^3^33^^^ 3^ £jbwj^l jt I^^ O-ij-Lc- 33^^ tjl 

Jb?JI jrblj^jll O^b?' j.ft a^b (^_^3 ‘:t-^3j j-« OJoj^l «aj3A£?Jl ObuIaJI 
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UJjJiLujJI 


jl I^L^l ^ SLpJI Sj^Lpj J-<-o 0^3 

j^Jalll CjJlpo LoJlLp» JSLtj Oj^Aplo CjUu^l CJLfij 

3! «(JJiiiII ^ 3 -® y~^ jLuj^l (J3IJI3) fiULJI ^>-0 C-jSL^ 

U 5 ^ £jlj^-iJI 

d^c^cJI ;Jj 3 j I3 0^ cIAaIa^-u)! d_£B *'^33 ^ 

ICS) International) OLL^l ^slsJ ^^jJl ii^^l. Jlill Jl 

Jl£- ibLdi^JI iU3-oj^l tCommission on Stratigraphy 

bLa^l joszj J i^^l ICS 41^3 -(j^j^l Lt-'^j-II Lr^j -^1 

Jlsz^) ^Pleistocene jA_ai3i.£**j!iLJl >j3^1 C-jJlpJI j<i5zJ1 Ijo ia^-«aJL :Jj-o 
3)-o <='b3-ll Jl c>J^^iIl cjji> cJo ^jb d_LpsJJl ojjis C-Jjjj tdip-L^Jl OLicsLU)! 3)-o 
LoO« 4 yJ ^JtLO (^I 10 S ^*4^^ 1 ^ ^ d,>C 44 l (^^*cLo 2«6 ^1 l.S 

liilj 3Jb L_ilSo jl (^oblU j-o jlSb £jA_ai3J3jo^b J 

^IjrCS^l jitjJZJ jl J-ob jlS £ ju«3J3jrU^l J-oX- iP3-oj^ b**_£jj *^353 

f, ^ 

h^JiS 3^.013^330^1 (^j-*-p3 Jb?- J3 .2016 J 4I0I5 dJj^l jj 3 C-*J3«alU 

. 42 cp-!iLo jJLLooi ^bJl J L:^3J3oi^ ljIiS J 5 j-Ls £ 3 JoJl:^ 
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UJp joJI 

Patella caerulea 


(Gastello Aragonese 3I1-U-IS 

Tyrrhenian ^wJI j-o JJoj 

bji:- (J^jb jx- Jls 2^3 ^j^L-0 Sea 

j-o L^j ijSis_$ t^Loo iuLI 

Ischia L^j 

ySLc Cclp- dLt 5 

3I (i^yLuCJlj dU 3J3-) SjS^Jlj eljCo 

djsjpoiill tlssJ-oJI (J| JLSSjkaXl ^IJlcCLwjI 
u^gclo d^bLoJb .l^<^«ul 5 jjy:^l 

dlljS^ (^h (d^JI j^jkOssJI ;3 'wUJlsCJI 
ji (jijr ^3 .(jitiJI i 3 
Ljl jCo eLuCt£>-^ LJJ-uaJI (JbJ ^3 ^(^qItI 

-t^^bal Jl^Jb! J-ob^ (JjL-olSbl 


dj^o.^ jS\ (jl JacJI ft^.uJ» 
y ^Ualll IjU) LfiiJLIt t_3^l3 

Ja^^la J.-nj LaJLlt ^y& cjL^VI 
La dUi 3 c7.8 yi iJLsjJI 

ja1 ljj&3 (2100 ^bzJI J3lfu dsS^lj 
«La JL^ (Jl ijlfia 
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UJjJiLjLijJI 


^3J Jl £^U-^ L^^l Sjls c\j^ 


,tov*fo'i cCiLlsJI ^j-o OJJLsz^ lJ3-J^ 0^3 'C^ ‘^-*^ 3 ^, 3 ^^ 

L ^.*3 ^^s>di 3 (^^1 L^.*«_£lj dJLijJaJL) cL-wjlj^t J 3 - 1 ^ (J| d_JL)j 3^1 
4 .Q_J^ ijlSjj C)ljUi:Ajl <i*-Lo-v-ll C)JJi> Jia j.P ULp-I^ £i*JJLS2-o 


^J^ L 5 Lai| jlSLwj J 5 (15^ (J| 1302 ^LsJI 13 CjIjU^^Aj^I oAjSi Jlp -1 
jL^l j-o OLiiSi |J)llo^ £i)iLl£'l i(j_o^ljt ^ILoiIS 


^Uil i3 100 j-o i3 05^^ jL^l cjskJ] ^l 5 i3 j^Llo j-o CjLpL^ 

■ J.XpMaSI |3^ 


djt LjsJlp-I £^UjLfiiMJ C>jr^l OLo-iiaJl j-o JoJlsJI dj Jw_ 4 u 5 t (jlj jLp 

... ^ ^ ^ .. 
LoL^ Juj2j C-33 (3 £jjLu j3-l3l 3 L5Lai| C--J 1 .La-oj> J5L.icJ pUjI 3 'w> 3 jo 


JlP 33 .OLpLAAJb c^J-cUsl^ L^ct-cLp- 3 4 i=^L_£wJJ L*£iokai^ £^L_«J1 ^ 5 - 0 )^ 3-^ 

Jason Hall - Spencer 03^1^ cUit j-o jLijI 

jt £jiUsl tjt Maria Cristina Buia b^j L^i^ujjS' bjLo^ 

LS^ £ 0 ^ 3^01 JoJL-ii3 L^Lp L03J jl 5 .<15^33141 SjJo-o-tl d-LobJI Cj3Jlc»- JlsCLo 
L x.aijt3 £j^3pljt 3iLailS .C)b?ijl 3j3j ^J1 ^ 3 ^ Jw-o ljjIs 3 

j-o jsLUsl djJj jtal^t ^ 1^33^^ j-o 5 ijb ^b*uo i^JS' 

«J-^bjLJl» 3-® i£-3-oj^ -L^^-Lp Jjo oLo^ '^33 CdSbf 3^3 £^->31^11 

,^1 ^LUsl Iap Lo £l^ ^ 3 :> 3^1 SapIs (J 1 iljUl ^"^^Barnacles 

. J_£ 5 b 3 LJJ jlil 3I A:^3-) ^ C*xp- £A 3 H 1 3 i 5 C) 

£3b^^3^ 3.^0-Puil 3-£S^b3bJb^ 33-^ JIb 

S^Loo iljo 3 AJjJ 3^ £C)bi>L^^^l J 5 3 3^35bLo £ft,^^ujl JOSJ 3^1^ 3dba'l £> 352 -ui 

£ftU 5 l JJj 3® ^^3® i..3®-^^^ d-o-c-*^ i,y ^3 £3^3xJI O^Aj 3 -® ^5^ (,^^3 £frU-U 

J-c^" iJUajJ b3J Lol .cLaAJl 3 ‘bL>jJ AsCLaU djlS d_bs:^3 

^3uJM-6‘ C.*skjj^\ d_cJ>3L?JI L^£u-)^ CozL?- £L^<-^o ^^Js- ^Ja 1)3 Sjja-J^l JJ 


j.a OU.-.M'-'fJI ^£^jrO ^5JLSJ5 <^ia. 4 uyi 3^ iffli ^lAoj 1.^.>A ^3A!aJJ d^jis^ 49 JLO L^ fibjjo CibjAi (:ie) 

.3^j.^b os^LoAl LgJ.p'jl ^lj3u.Mfb 
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UJg:^ jJiJI 

CJ^Lp- iiSyPiJ L^ ioliJI iijo OJOjI ^ cip-L-fcwJl 

LailiLo dlpJI (jl oiQjl c<ic*olitl L^i-ojfCsl dip- ftljojb L^LSLpto 

LiS Lsz-oj c^^Ujl ‘Haf^_ai (3^1 J3b?-1 Ulj lillS C^c^-Lc- V_Qvol > 

.cUsl l3 ^3^3 L-AjLPjJI^ 452^^1 

jA'gj L^JlP61*o! C.A.XP- cLuSLo (J-oj?o o^3 c^^jL *11! 

JjLo jl 5 cL^-J^ ^^^JLs^llpI ^ cL^ d.Q.^p.iLlI 5 jp>t« 2 J! JJLls 

jp*-!^ ij^£>- ij^3 .AsUis! cLpej! 5 jjjp>tll ^^jyJpLiJ! cj-jp^JI 

jp>tJ! LpLiic-l^ OLllsJI g-o-;^ ^3-J3 

LoJLif-^ .cLtsI t3 U-^-fll^ duSuJu (JajLJI t3 > bl 5 (^^1 (jp>tJ! glj^ 

Olj^^ Jiuo gls ^3-o oLfrULoJ! ^5Jl OIjj cjo) jiLUsI (j-o Ujj^! 

L^lj^l jl 5 .y^\ l-iLLc-I ^3-® OLff'^-o.:^ LIpo C-Jl 5 

jl Jl ^ 55 zj dUi J 'w-'-'-wJ! jl Jlszj U^ C-^-o-Lp^ £tw-*jji iJSLio LszsLs 
Ljji^I LilS^ ^JS 3 ^ bji>b I4J5J iJls 2:^3 d^^jJ! objlSJl 

dlljS^ £^^£>tJ! jJLs C*^ip-! .iJAj L^Ls2-o^ (^^! CjLllsJ! jl 5 cJJm,! 
iLt_a) Limpets Jl Ob^jlp- jiiszj b^ .Jy^S^bjUl^ glj 

C*p>c-t-ol (jy^ L^IjloI C-Jl 5 C-<JL«alIl cJipJl 

(cLtsI ^J-o Jj^Us ^3-® '^Ij^I b-JL^ ^y^ cLojJij 

.«gjJj L^l ...dfjJLP- ^^jLP-» ji.wJL^ Lij '^^3 

J^jrCJI^ ^iP’LilJI) (3^ (fixpLokoJI iiljo JlLo 

Jl ^ 3 -® \SJ^ jLLo 365 ^po diLp^ Lo *hll jlAll^ 

dj_a» JS^ L>-^ jLLo 180 43 Lp| Jl CibL^I 4Jlj| C)Jil U5^ 

t ...... ^ 

b^J-ai Joljlj iLu:S (,_^3 3-^ OljLLo iss. .mO 

J 3>jj^l Ju-tuSl Jb y^y g.^1 £303 J 5 J (IpcaIj^ .^Ltl J 6 
J3lp- d.slj <^^Lujj:i ^ 5 ! 3^ £35-JJjI tS ^!yr 400 ^3-® ^Us j^l ^jSs^ ‘^ 3 -JI 
iJ -03 i^^LMjs, J-tl LojI 35 ^ 3 ^ baL^ J-gIpJsI 3-®3 ■d-<-3Ltl dJLwj t^_aJt 800 Jl 
gL^j^l Ijub j-oJLuil Jb?- J3 £d 3 jL£jl CjI^IxuJI ,3^ j3o^ 5 jlp ^5Juo J-p dJ| 
35J-LI i3 500 33 -Jj^^ Ju_tuSl Jb y^y ik33-^^-^ iJbJI Sjo^l i3^3 
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UJjJiLjLijJI 


C-ul5 CjL)^i-t«_tsl ^50 i^I (2050 ^LsJl J^JLco 

L^jLf' ^uJLi_M> (^1 1^^}^ . d_^£'Lx.oJ I ^.^jLuaJI 

Jl t,_QvOi3 CjL^j^ Cj^ ij^ Lo 5jlji?Jl 4 j^jJJ ^LqjjI 

LrJI CjIjlo-^! ^3^ (J| (C-oL^j^ CjL^j^ 2^ 

j3^I j-^3 t^i-tBLJ! i)JuJi?J! cLiii?-! dUS ^3 ^ i^LsJ! jr^^ 

\jjb fjSJ £(JU-ttJ! <_.>^-aQll i^JuJL^l dLLa^! £d_JLE>-L«J! d^oQ'yejJal 

.4j!3jJ! v_6 * 0 ) \S3^ JSLto 

JjL^Xj LoJJLf' jlSLo JS tj3 3)-® ^Usl tj 70 OLLa-ij?EJsl 

Ja-xjxJjl cU-^^ OljLsJJ J^Lo ftUsI 

j^SL) LoJlI ^3 1^31^1 J| J-a^'yg-LI tj iulJJl OljL^l ^^JLLaJlj^ 

cd^Jia-Ltsl CjL- 0^1 g-o ixoloJal CjL-o5L11 Loj^ i^^LoIj olpt ilLo- tj 
(J3lic>-! (j| cLlLssS us yJzj i^I^ 

(3^Sj-uj c-UI ^3 j-i-taSI (3^ ^-ooS 3^ 

3 IJ j!j-oJLujL 4^^^IaJ! £d_Lo SLIj 

3-0 CjJleo dUi 3^ cSsLUjl dJLszjij UJUa LoL^ £jL?e-J1 ^J| 33-jjS-Il Ju<_*uSl 

OlU^'yJal SUi CjJlEO^ cj-i-utl 3-® 0**-^3 

jl 3^3 0-® L>^ jLJLo ^_QvO 13 3^jLJLo JaSs ^LsJl 1 jj4) 

JS JS ^c-2sj t33 3-^ jl-^ t,_Qvoi3 3 ^jLJLo J-*^1 ^LsJl 

.jj?tJ! (3 o^jjSLI! 3^ (JLksjI isz-^-uj 
PH ^JlsJI joAiol clJji) JjljJl Jw-4uSt (jlj J-iiQJ 3 

£J^^3tJJ (jjjLiLo J ^3 .8.1 Ja_a)^l;3 ^J| 8.2 3-® J-sz-oJb OUa-jPtijl ^Ja-oi cL-L 

3^Jl5zJ 1 ljJi> 3t^ <XAs-^ £(__yxL)jLfr^ 3t^ 

C)llo<oJ}l 3 I io-Jjj jijLaixjLs c\js^ lj\.S L<.q.<-Lo- LiLc- JiLg* 

3 Uuj^l 3I .1800 ^bJb iijLiLo ^U,l i 3 ^0 fb-tuJj JSI 3^1 

£33JjSJ1 Jw_fcu 51 ijb jisLalxsl Olh^'pJal ^535)! ( 3 j^ J-ol^-_ai 

U-*3 £«L^b?- ^JX' J3-o^l (iLiij» ^jLl^_4«j l3^>52J Lo JJp i33 £4-o^.*j?J1 ^^3^3 

J^lpij 8 j2aaitlx.a) Ja-cpJsl <4*I ^JlsJI 3t^ tCibUz^^^b i3-b2l-) 
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UJg:^ jJiJI 


cdJii^sJJI dLL) AIC-3 ■ lAjSi i)L^ 7.8 ^J| US cjj^l 1J^ ^_Q✓^7Ix:^ 

JSs- d-cLc- CoS U* ijjULo cijLtI t3 150 4 .<-*w.L> OlJa-o?ttl (j^SCof 

Oj^l i)ljo 

^U.^! 0^ cJ^Ll^I U.o 7-^*-L 1 J-^t-uS I (3^ oxx.mo^ 

Ijj2i3 cioLp CLiao?Jsl jh7I ^ Us iJli;3 d_Ci3 4.Q.^.ttoo iljLsz-o jC^ljl 

jJisl iSt Co?- £jjLL) j-^ i3 ^3^ CJlp-I 

US £|3j^ (jl (,^^3 “ ^^-mO (jt Sj-'O-U Llji> SjL.(i 3-® 

.jCUUl c^U) jt j^i j-0 Jl^I jLpo i 3 — i3 ^JL) i3 j-U^ 

^52J LOjlill jS £^—*^3 ^UjJl CtJo £LS^| i 3 frllU)! ^J^ J^3 

£ftLlsl j-0 djJa3 L^lo JasLcj C^Jo3 £i£'jliJl frl5^1 CUl^Ja-uib 

ULoj?- j-0 Jl) ^ jS JS ^^i^3 £CLLoJb ^jj^boaJU 

c^l3 glij (^3^1 dCpJsl do^^^Cl dJai?U)l ^J| djudl 

.jjsd ^^Js- jJaj jJlcCo 

9 

j^iajl jCiS' ^.^cLlIl jj^l i3 dJa_ail^ dJa£?Usl C_t«_wjt 

ft 

LoUai^ 3j^-o Jj?-jUi1 i 3 J^UJl ^Jx• C^q-Lc- djl C^hc-^ £Anton Dohrn jj 3 ^ 



^■j^^ljl :(21) (Ji^.>w.N 


^_y*5zj jj.a tJiUzla Ja.*u^l jl ^_yi5ZJ ^jumi Aaj^^ c jv-.t djzjjl jAo j.a IJuJ ph j__)4>LJ5.a (^) 

5ibj (3^ PH tLstCs iiJiC-ls jjCI oLa3 Ja.4U3JI jl ^_yA3ZJ jx ijsl3 c^5JLC•L^ Ja.4U3JI jl 

.[jCj-jSXI] 
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UJjJiLujJI 


& 

Ux (1874 ^LsJI i 3 <J 1 d_La)jt 

.J-aJzJI |3 I^-^J-’ OJJ'^ (J^ dijuioO i^JuO JMi*- ^J-O 

^IxLwj 15 tj-o j'^**-*-^^ J 3-‘^3 L^'g-oJ- Cjljl^.*i?Jl C*52-03 

jw4ij./aJLl5l j\^ Ojo J 33 (3 jy-^^ i 3 i 3 

d[y?ij OIJo hj^ Jl 52J j ^3 c^JLoo L^lllb 3 ^ tiLoli^ - 

cL^L^jt oJkSls 4^.*_a) dfljjis Oj 15 .^LsJaJl L^Lu^^ 

dfyptlj (^^1 jsLs ja52J3 tj-cpclll^ Jj^JaJl jL>jJsl j-o 4 I 1 S 5 

JS 3 ) d.^.o.^1 ^1 j 3^1 j -0 OlJ■^^ i^J^ctLcu-o 

Lo Lajl dJLlji >3 .(frUjl ,h^*rol 4jbtLail jt-oSjjj ^JjsJj C-*-*j> cLSLJjjJuJi) 

£^jJl (IlAj l-LoiMJ cOLo^ C-*_wj jl-*^ 

dJLj 2 i cLIp- jsLooJJ j-oJuLl juUI 3 Jwj JijLJl dUS 33 tO^jJl 3 I 

cOsilinus Tiirbiri3.tus «(jjj^LLtjj^ 333-^^^ 

^JSJ £|^^5s3^1 JlL^ d_wio 3 ^ lS ( 11 ^ 3^3 (tLio l-) 3 Lij ^Juo dJ 3 

OjIS £jji?3pJI 3 '^3^3'^^ o*'3^^-^J3^ ^j*>3J-cL-*o3^I 3^ LoLt 3 ^ 3-***-^^ Ijjb 

cLu-Uil djiJaJI (JI bs £<il5LLo 4IBJL«aJ tlxiilbl d_cP-jLpJI d_£l_JaJI 

ibz^ Patella Caerulea «IJ 3 j 6 ' MJb Jl» d.^ .J-ol53L) cLii^l 3 

djLoo-p L^j ^^^3^ 0^ bJ3jAS ^LoLJl l 31 jlo 1 30 joJlsJI 3^ cdyiu^l jji<_Qjl 

3 Jl*j C*jlS .j-vpijJI djzJoB 33 -^ lI Lt ^3 cL^jLps-oI i) 3 j L^I^Ip- 3 -® 3 ^-^ 

f 

.liUJJ C-o«bj^ J.52JlJb ju.5zlll ^-o 3 l Lt ^3 3 C-*_**uo^ 

5j\^ aslJp ^^^*(_tJl 3 "^^ 3 d-*j £d_oojb^l 3 dj^» J 3 -(^ 31 s 

O^-o ^w^Lg-lJ dj^-o gij ^ £«UjLoi 3 ^JlsJI CjLj 3 b>-*^ 

OU-tiJb 3 lj3i3J Js^l CjIs^IpJsI 3L1j joszj 3 ^^^ ;L3Lit3 tcUsl 3b>i?- 
cL^I^p- CjJlPiJ Lo 3.-oj?tIj 3 I l3*-1^3 ^LiLll 3-® l3*^3f (3^^ 

.«L^jjJLo 33 ^ ysyC3 <13^3 

dJ dipj 33^ 3^ 33bij 3^3 ‘j-^ui^o 33-<2> (3 j>^ £ 3 ^^ ^ 3.33 33 

OLpijt d_L3_ui 3-'^^-^ 3^ LoJlIX' (2003 ^bJl 3 3^ cJkSLUsl 

3-0 ^wjyiJb bjlj 3 t OjIS tOjlpJl pb31 Jlp-I 3 .Urania Ljlj 3 t iJUajj 
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UJg:^ jJiJI 


joszj iwAiJa-ol d_LcQ_i*JI ^Lb jj3 LoAIf' LSLwjj 

jiLUsI ^.^Uj \^y] j^LUsb ^i-L^ jjuJLbj^l cU-LsJl 

^1 d_t_w!tj djLf'LiiAJI ^^LcmiJIb ^.fiJj I <54111 

j-0^1 1 jji) d_LR:^ jJis ifUi ^Lb^b jSJ cLjLocutJl 13 ^U-pcLoib^l Lo Jlc^ 
(^_^l jJijLbUa! <i)j.E>t:jJ! cLobfl fiU-Lp (jlS £C-<3^I dUb 

"9 9 " 

djJu.^ tw)jL:^ C-o^^I^ (djlLoi! C)bLai?tJI |ja52J C-*J^^I 

tj5^ cCjljUiJa! C-ciJJ (^^1 C)b!^jJ?tJ! i^Js^ 

J-oJLiJ^ £Lc»-^-0-b 5juJLE>tJI iailjjJI ^jJO ^5-^1 I JlBb-t! ^ljLC»t:L^! 

Cjlj^ixsJ! Jj c^Js\^\ (3 3 j 3 cdJLJLs ,bo^ d_a(ljjJI OJuis 

L^llu 3 - jUJSlII ^-O 3l " ciLSS-uJaJ! I4II0 3 jjlSb^3 0*“-^ (jy^l 

■(^ ■1^ ]o ^s >6 ^^Js> 

3 ^-‘-^ jsLUsl Caj 15 j_Jl^ljl ^^3^ i3 

jiU’i tlj^ ol^l Jihj ^ 0-0 'wJL^I ^PH Gradient 

JlI^^ tpbbll c>JJti 3 d_cJ:J L^t dobiU c>jji> ^J^ jJidl 

£(^jIxp-3jJ w^l J^JlszJI icuS J^3 tOLisI j^l OsLltl o-® 'w)l3i3b^l3 


^ j^ US - jJ Ijjb ^JlsJI 3 ^J-Xlll J^b SLpJI dJajjjb -3 

j3-Juo J.i -0 dj| £j_Jil.«djl 3 ^LszJI Cjlb.*-*?!^ j-blO Lo - j-wO-j-ui 

.cLLl 


^Lb.'L*4X.^ ^ ^^0 cLS-a)| ^1 bI O-O ^'MiJ-t.a) 0^ lJ~^ ob-*-*^ ^woOJ3jI 

• * • * * * ^ 

Jlp-Lo «lP3jii-o Jlp-L 1Jlc>-1 Jl:^ jl L-oz-waJl j-o 6^3 cdS’^jCuX 


J3^ 3 io-cc^ ^jJis £t 3 -ti 3 3 iS ob^-v-ll 3 o^ cJl^I 

oS» ;^J JI 33 tOLicsdl 3 cUsl Cil^^ tCiljJLptUsl 

.« 333 jS 03 -***-^ 3 J ^ b (1 x31j SUb 
^jJLo djb tb^ O^ JiOP J^bsj ^Lbl^l ciiL^l 33 

Ob^l*«-L J-«a£l-o ^.*«-o (^yJi L^ ^LSJl ^5 -^.*-Lp d.o-^ J 3 I OjS cLo 
dJLbj-o JS 3 ob*^ ObjlSJJ cLa£?-| \3y^^ ^ £5jj3^1 

iJjLsz-o OljLbj J-«33 SUb j.-o-«aj .d_Q_lliJsl ^JlsJI ^^^b^ O^ 
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UJjJiLjLijJI 


US ^^Js- 4.Q.*a1Lo J-SUjbj JS J-cJ5^u«j3 

.^5-^Lo 1 j-o jUil SLo-**Jl cLtI C-cPti) jju*JL^ OU-Lai cLoB 

d_cc>-S^-^ ^3^U33 j-wo-l^ -^3 tSsLU,! UUf Sjujzbl ^Lil 13 

(A-^dcis Oroides I^^ 0^3 


^^3 tSarpa, Salpa ULoi bjLoi^ tJjLszJl (i53^j-Il) ^3^! Ijr^ d_dij <^Jlm)\ ^^3 

L-oibjl^ jUp-^1 joszj i33 SU_ai 

doUiU ^ US t^j-ibjJl (J1 0^ 3'^ <Sj^, 3-^3 tArbacia Lixula 

£djU3 03111 ^:)j3 iwdis^ 3j2i3 cAmphiroa Rigida IJ^j l3>i-o] 

HuaIo) SS-o) 3-'^-*-^ iwt-l-P 3-^3 ^idalimcda 'Tima b3^ bjuo-tJlj&3 

Jlp- JI SjuSJl 01331^1 lj3-Mail-o cLa£?-^l jS) dl«altl j-o 

9 

IsLll o^ UUdl djjJalll olj2i i33 £(L*5lo-o \jj 3:)jj^l ^33 

.CjbLjJl 0-® ^3^ (j3.t400.g-3 ^^^33 £Cjbl3.4gJI j.0 ^-33 031^3 djg^tJ 
^Lttoo ^J.P (jAiLiLll (iLfl£-t3 jwJ.0441 J3.(^ iwo«a3 LoJl 1.P3 

Balanus Perforatus (j*'3jb34;^ ^bJl OcL^ (JiLll 

SjtLoJjl doUlU i3 ^j^3^ ^^^3^3 ‘i^Uy (^yi>3 cljA^-o i)^Loj J-Sbjb 

£7.8 ^J^ (^jIx:^3jJw.^l ^JlszJI J-i£aj i^^bUl i33 -jb3 LJjjil j-o 

(JAl3loLd}l3 (JAI3J^LJ1 twolog-1 £jL4^zjl J\S' jhiottolgl jlgt) jjL^ (,.7^^3 

jlgoo 3j2i3 cMytilus Galloprovincialis (Ja^3itl ^) (_>44JL.44J^3 jJ 3JL& 
diS-fi" 1 jj2i3 £^-Q*SiJI SjjJL) jLoJL) 3 £ia.44i3ltl jl33l.4«j jSli c3jjl 

LajI jS 3JJ> ^^*-*SJ3 £bjl£' LP3J CoLlf-b ^LsJl j-o l3 j-o 

LJIJ3S3 £Corallina Elongata bLsL)3Jl LLJIJ3S dJJS Cyit- US £^3^3^ 
twiLt-pl JlSdjt jj3 JSdj Uj 2>U1S3 £Corallina Officinalis (_>44JLo44*^3t 
ePomatoceros Triqueter jLi^y (Jai3>44.3jLo 3J3 £j.o^yi ji ibui i^\ 
j-o SJoJlC- 53^3313 £jLj>j-ljl j-o 53^331 djMj3 £io3.J^l jljjjJI j-o ^^33 3.^3 
Noahs <<^33 d-L4i-44i» gjLiJl d-o-uil jLpto 3^3 £Area Noae I33 bjj|3 £ j3jlgtll 
^ IsLUsl j-o UUdl djiliiisl (3 3^3^^3-131 ^133^1 Cob ^3-oj^l CooP- j-o .Ark 
.7.8 U^B (^^Io^ 3 jJl 4^1 ^JlsJI jLj doUiU i3 ^ .>4^ 
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UJg:^ jJiJI 


^ Q < H ;^jJl dj^j_tO L) C ^^■W-rCrCrOt ^ ^3 

i3 ^UajJI IJwj 1j1>Jl1£' (^^13 dJajij j\Sl j| cjiipjl c^_tuJ» :d_£LjLpJI 

Lo 'iiJS3 £7.8 J-«aj LoJlI^- jL^^l 

& 

.«Lo Jlc^ ^JI i^^IiLo j-ol 13^3 £2100 ^LszJI J^lpij 
£2008 ^LsJl i3 J^lltl ^Lqj jX- J3^1 dSs>o lJ 3J2> jl 3 l1-o3 

* ft > * • 

CjLcoI C)Lp3J■^i<-o CJ3^3 .Ij1>juIj 3 j-o dJLljJi 

Biological Impacts <<oLh.^c>J>l oljuLiIl» Jio ftU-u.1 J-c^ 

l)^ 14333^1 5,3j^' 3 of Ocean Acidification (BIOACID)K 
£The European Project on Ocean Acidification (EPOCA) «C)LL;^1 
^Uasdl i33 £OljCiid5l i33 £^-01:^1 L€'J3 OLLo C-j y^\s 

9 

^iSLptllb ^jo_4uJ (^^1 Mesocosms «d_Ja^^l d_J_cJl ^5-aib 


.^Q.<-(Lcdl 4-® «lcLcJl k»33jJaJl 4 

Jw_tu5l (jb ^Lfljjl (^^1 jJslidsl Ijlj-o O j5I 

Jn.j-'Pt.o i3 Lr^ £SjL*i^ ipt*£2j j^ 152J ^LoJCLoi U3-*-*3 

CjLjI^I ja 52 J 3 . 4 LIi JjrS j-o jLs £ 4 - 03 joj?J 1 

jb?Jsl 3 £^^^Clownfish ai.*-**' <Lbjsui L^t 

^13^1 £^b?Jra.!l J0I3A t^J^S liLo-tiJl i3 433JL0 (^y2> 

^UajJJ Sj3j^ d-oJt£?tXl £(L91 Juo 3!) 


qs- SjL^ 1^3 £Emiliania Huxleyi iLLuS^I l^LJ^^l Jlitl Js^ 

OljjjJI j-o ^3^ 1^3 £iLLkII 3 j^ 3 Phytoplankton dJLb ,33135^ 
3 Jl*j LfiijuSb Jl 52 J 3 £ 3 jis-o d_c*«J 5 ^l3lb ixcpij (^dl Coccolithophore 
0-^3 £jlj3b SLti^ 3j5 d_cJ:J :jl 3 J 3^1 Iw-j^ i3j^ 

(J3J jL?tJI (J3J yjij 3 b-*-<Ai 0354 dJ..uJI 4 -® ‘=^-*-*- 52-0 0193! (3 L^l ^^jjd jbicb^l 
L-t_a)L^.dJI ^bj&3 ftlyXiJl d-a)^ba) ^3-0 d^_w!tJ3 £( 32 - 0^1 jjdJl 


^jJJI l.^.tcfl.'' ^_ysj?iJ5 tjUjiJI 6^ >._jj3Jb i )jffo Oj\sija £l5bs.^ (^) 

.[ jL*j^jfvil] .JsLpto bi —Ij' 
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UJjjiLjLijJI Lpljiuill 


cPteropod Ol^L^ j-o ^5^ ^Limacina Helicina 

£(JU-<iJl iw-JoJlJl i3 iji<-c 52 J 3 £^1:^1 3I 

(j^-o-LuJl^ fiPijjJl dUS i3 Lff £U-ci^ ^j-o frijx jju£io 

l33 £‘i-O^-0J?tU JAlLfcwJ?- (jl 3JUJ3 £jLL*J?Jl3 

d_J_tu 5^1 LiLL-ff^l Mesocosm dJa^^l d_j_cJI jjUo^^JI iw)jL:^ 

. I uILp l^J UfSJ?eJI LoL^* 

^j-€ cLp-t ^^-Lp i 3 j^goLaii^l ^ Ulf Riebesell J_L.tu.^lj 

j^l £iJLi^l J_c *5 iij Juo i3 C)L!a.cpttl CjLpij^ GEOMAR — Helmhotz 


IaiLs^ ^3jU 1 Jj?-l^_ai ilLs C)Uicpttl jp <Llmuoj CjLaiIjJ^ Sap ^Jp 

J-iobI i 3 CjLp^-oj^I jl A :^3 AB 3 £^^^Svalbard JijLJLi-ai^ 



OIjjaJI ij>o ^‘■^‘>*‘^^^1 LjLAi^VI 1(22) (Ji^i>m.N 


.[jUj^jfUil] .^ 5 jUI JUA 900 jlsA) iJUAJI ‘ .Uall (^) 
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UJg:^ jJiJI 

^j-o J^l LfiijJoB - ^jJl d.u 2 iLLo i^il^ (^yi> |^^s25joj?JI C.L41 i 3 05 ^ LoJu^ L^^L?- 
dli^LtuJ LfiiJiljLpl JoljJ jisUJl dSloi j^So — ju^jSloO 

U-o cOblsdl j-0 U 5 cPicoplankton ia^jJI olib 

OLjI^JJ SULsz-o 

1^1 J.Axf'l cI ^ L^J>^C-<-a) i^jJI Lo |^^^J_tJLa) XMUUi. :>b 

Cj LilSOl j«a 52 J i3 CjJlps^ dit jS”^ ^5^ 

c ^^jJL) ^x.<0-<J 

Lc-U-J> Lbljiijl OJl^ Olj-tl J 5 i3 C)Jlj> Lo ljji>3 
«(^lSLo Jj *^1 {J^ ixcPttl jiLOJ?!J jLxP-^1 JOSZJ tl 

L^i5>J3 cLo Jlj> iI^.JLo3 SJlojsIo Sjj>LuJ1 SjLcszJI ^Jj 5>3 jAiLcl5>-MJ 

CjLoIjJLj^I JS jU**_QlI SlX £?-13 iJl dfbjJi cJlxJzJI t^JuLl ^L<2J ^ jJ 

J 3 ^ 3^^ C)liaai?Jsl (tLocu 5 i3 jl jr^ cdlc^Jj! d^L^sifsJl 

i)L^) itioojJl (icPLsifJl CiLolj^^l j-0 J 3^1 j^l i3 OliicPttl j2ioj?iJ 
L_ 4 «^j Caj 15 L^l LoL^ J.oJi£?iJjl j-03 djL^3 

dj^ ilil £(^^JuiLJaJI JlJlj jiljJijl i3 

Toarcian «)^jl5^1 'w)!iliij^l» ^5-aib j^ljibl Cj^L?- cLjI 13 OllicpJsl 

Jlp-^ LoS Lb^3^ i 3 (j3-*-Lo 183 JlI-0 CjJlp- tTurnover 

3-0 LoJlI^ iil-af j^-cLo 55 JlIo ^L<-*£t^^LJ| j-,a 5 zjl 3 ibLo-O dJ^l 

.(3 j^ SLxpJl Jl^_<il 

3-0 IJji) .OUa-cPttl j«ajOJ?ij £cl» :3^3!3^ i3 ^J Jls 

.«L^ 3 Jlp- jh 7 I > 

JlJ-tiJl 3-^ djL^^l 5 dj>jjJl cJjSi Cilb^'yJsl ISU 

^ 5 -Jalj OLbl^l SjjJ i^lLo i^Js- .ib^Js iw)L_ai^l d-ffls 3^ cd-LSz-o 

c^L-wjLoi^l oU-o^l joszj 3 jjJ-j 3t^ cd-cL^ljJl L^L-o -*5 

io3j^_Uil OLsz-oJ^Jsl d.c* 5 jj 3 ‘^^-^-^33 

iw)L*_ai^3 ‘3'-?'3jr^-*-^l3 ijio c^L-wxxjjJl ObjLsJjl ip-b| 3-® dlJi 3L9 

djbjJaJl L^ cfrLLl j-^ d_coS juJij ^J| liUS ibLo-o 
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UJjjiLjLijJI Lpljiuill 


* • * 
jl j-o Lo^-oX-) JOSZJ lw)L_ai^ O3-0JI 

t^JS' JlPLu_c«J djl - t^JS' - 3JWJ3 .(Lpt.cPt-0 ^^1 jLptJl ^J| J.a-OJ?tlIl 

Lj L-tJ I ~ I I dcLoX- (3 ^ LuaJ I IwaJ I 

^jJ^So ^j-0 US - Jw_4uSt (jlj Cjb^I.«xA 

.Cj^LpJI ja52j i3 LoLoi SUi j^Sj JkS^ cdSljJl j^LsJsl Jjszju dlS_<ijJsl CjLSjJsI 
dLlj cl^j^l j^Sj L^J3 tdSUUl jlj^l ^j-o JoJlsJ) ju ^j-o^ 
^3JS ^iJaj«a-o Calcifiers d-wJSJl CjUjISJI Cili^-Lktl ^3-o 

illi-uJ) j -0 U-^ - ObLcJ) ilL?- 3 ■ 3 ^ MSbjfc 3I dijL «3 

dj^psJI dt_uJSJl CjUjISJU .(doJLSsXI ^^j_**JlSJI dtlc^IjJI 

J^ (Echinoderms »JlLc>JI C)LS^Ju« _9 (JjJsJuo JS-Sj dx-^iLo dx-^-oj;^ 
;3d«aJ) Ob^i^jJ) liiJjS^ cd_cuJ5 OLoS xL^«^ 

CjUjS jb^j-tl J ^3 ‘^bjS-oJl ^3-o ^^lis J^bjUl dUJS^ cjLpttl^ 

9 

jdS^ .bbs^ d^J&btJI jSb^l l.dJj (^LlJ ^jAtJSJI <d_t..MJS 

.dSji)3 dj-uili l^b l^-wJs jjs- jszJij Lo IjdS^ (Laj! d-^JS CjUjS f^ypiJ] ^153! 

Olj-<s.^siu*-o J di^:) oLbS - Coralline Algae C)L^JaJI« 

C)bju^« lilljS^ (LA)! dj_uJS CjUjS - j^JJl jbbi dptiaJ Jio ^Juj 

»C)b^>:kitI«3 Coccolithophores C)I^1J1«3 Brachiopods 

(>S d^liJl j JI3L03 ...Pteropods C)l^b:^« j-o Jodsdl^ Foraminifera 

» 

Ols^l (3 Sj-o jjU jjI Ji^l j^ni jJ j*J 5 jJ) j! Jl OIjjJl^I juiJ^ 

^j-o j^! kiJLsJl J^Sb j! LoL^ cBLpJI ^jb jldo (Jx- dl«a.QJ-o 

5 

Lajlj cftllJ! J-<x5ZJ Lo Jl j^JSbJ! 5Ju_) j^hlo (j-^3 

L^£?ijLQ-o 3! dx^jLpJl L^JSLjb 3! L^ljuot tAlchemy «c.b.o-^idl» _) 

C)b3jl g-o Ca2+ ^3.c^lSJl C)b3jl ^yiJo jl d_i«iSJI CjLIjISJI ^Jx• cd-twJSJl 

j^jdl 1033 jSJ .CaCo3 ^3..^1SJ1 C)b3JjS j3SjJ Co32- C)b3JjSJl 

«^**** * ^ 
C)b3Jj5jl C)b3jl3 A3 .<-*w. 115 j 1 Ob3jl jls cdj^bJl jskJ\ ^Lco J 

A 

9 c •" 

j«bj.QlI (tlisl dLoo-S jr^ jl jj*JSjJl ^33-0 J CjLIjISJI SLIjJ iJlpcIj jJ 

.L^ doL?Jl frlco-SJl 
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UJg:^ jJiJI 


CjLj^jI (JaJSIiII d.il5o OJiljj OUicpJsl j.a-oJ?iJ lS'^3-*3 

5 

J-Jxj cftllJI Jjajzj JU 5 j-ai ^3 *^3^^ i>jjJL i>Lltl OU^jSUl 

O^lj UJSj £jlj-oJLaib iwJ^JaJI ji>-l (3j^ Ct'^ l3 Lr^ 0^ J3L50 liijl 

d.L<jg.o dIoQ > JlI^ 3 :djj3j«>^l Ol^JaiJI dj^JJaJjl dsUaJl O^lj frUl 

ljj2>3 £ jb^jJl i3 ^3.^-twJl^l CjU^jS IJlJ^ £jL* 5 llIb J 5 llll d_w_t£oo cLJjl 
j-o LJj^b J5i?clj i3 ^5^ 05^ 

jj-iill Jlui^ |jgj-‘g.iit£t d_c**J5jl oLijISjI (jl iw)jL^l OjLail 


(^^1 OLblSUl £C)L!a. xj?uaJJ Ju^l iiJLSzjl jih.Q-^1 iJL> i3 

^JlszJI J-03 (^^1 dohljl |33 1'^ j-b5^b^ j-o 

L^ixj j-03 £^^^iL_tuJ^l oLblSUl j-0 jLs 7.8 (J| 

£Balanus Perforatus ij*'5^b54;ro (j^-^J^b tbjjij jlSbo JS" ^ ^5^3-Ll J^bjJl 
Js> djjjLQj ^3j^l Mytilus Galloprovincialis ^>>3 

£Pomatoceros Triqueter ju^Sb^ <<^3^^! £j.*j?cill 

,^3 £Lima Lima UJ UJ SLjb ^ji>-yi iJUJl iL*J 5 Ul CjLjISJI ju ^^33 
£jujubinus Striatus jAi3jbjuai ^*>310 3i^3:>3 £djoL*JI CJI3S 

Serpulorbis (j*'3->jbjjl jj**.uj3Jjujuai 3 £^^3S3_(iJl 03!^ 033 -^ 3-^3 

ft ft 

cLj^I dLb i33 033 -^ 3^3 ^Arenarius 

LoL^ 

^^jJij j_J3£'ljt 3IJ.U1I5 i 3 AsLUil £dJiJajJsl i 3 j^bJl 3 ''_c:^3J3.c;^ 1^33 
^3_i0 ^~^33 < ^ 0~^ SiAf- ^ ^ ApLo (33^.„)^^^ i ^b 

^JlsJI j«bLaiol t_QL^iSb^' i*J3.Jl 8^3^ 3I J_ 5 ^bjb 3! .liUi 

J3 -*^ lJ 1^3 * bJ b tfU i twA'siS J 3 3)3^^^-*^ ^ 03 ,^ ^ i»S (,.3'*"*^^33 • ^ ^ ^ 

£ftl3i>^^l JLo i3 \S ^3 d_3bsio Jbj?-! SJlC- Ls^LlL^I jJiJ» :j-uxl^ 

.«tiJLljj> C 3 -aid>-l J 3 b^ 0^3 

J33 ££L_4«J^1 OLjI^JJ U3.U1 ^^133^ ^JlsJI joAiol UJS3 

Lib C)Lftl^ jLftLalj £ 3 iLLtl 3)-® dj i^Js- - J3-^ ^^^3 
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UJjjiLjLuJI 


■ LoL^* yXB d_t_MJ^JI L^LjI^JI i^I ~ J.x.cuS^I 

cUsl C-cPti) iJli^ lPJ^ d-sJoS J^Lssj dohlU dUj i3 ^ i33 

Jlp-I^ ^^5^3 ciijL^I iwJLpJaJI j^ 152J3 cdj^^l d_cLpsijl i^LpJoJI j-o J-*-l3 

tf} 

doloilal ^j d.4_*uJS CjUjIS ^3I jjfcLtJ ^JJ dljl ^3JL^a3» 

^I Cj^JLo cLloo tj ^3^Ls^J! <JlS j\-oJLs2j Jj^ cCjLc'L^AI! Jl^L^ij 

Sj^LSJ!^ twi-JisJL d.^^kj_*tJ! ^(33^1 Ja^ d_Li9 ^IJlc:.! ^33-aJ dLjJ 03S0 
tJlj j^-OiSo LoJJLf- OJlco !jji> Jiuo cLu*«-o- 5^wJl^lIl 5 jjJJj L 33jJa ^3 '^3-'C^-«2J! 

. w (33^_^^-^ ^ J-t-AoS^ I 

3 ft 

j-0 jralol JS ^13^1 t3 (jLwJ^l dj?t«b i^jJl (J3 )j 5J1 Ju-u*5l (jlj i»iJj Lj jiij3 
‘■ 0^3 jLLo 150 3j2i JjJiJuo (J| dUi J-oj J33 .C)lii*i?Jsl 

Jaiis |j**-J £d^l3:^ ^sia52-o i3 (j^>?3j^^0 JLp- (^ySi ItS 

ijjLiLo ^\y^l Jw_Qj J3 tjliij^l IJji) Jj tjaiis 3^ JUiij^l 

OJlpij Uiia LoUf ^jLiLo L^t j-o ^jJl ^J-^) J3£:’tiJl J3LL) g-o 

3I £j.^ \S^ {.J^ 0^ ^^3^ 1S| dLoi ftL-o-*5 i3 j-o 

^jo 3L)^^.PbJl frLc<o>«i^JI ^1 d_«_MXi>«JL) cfJL-fc oi^ £<^>.^^'13 ^f’Lot ^ I^ 

£d_t_wj 100 dJi3Lo|3 £d_t_a) (33'*-^ ^Ij i9Lo| 

.(^LmxJ^I tw>I ^1 d_«_>4U_«Jlj d ft ^ 

OLLo^l jLs £L!ajt ^sp 6 ^13^1 03)^^! JlaauSI ijlj Li-ol ISLs 

^^JlaoiU Jj?-JJj jt j3io£3Jl i3 dj3i^l jjt Ji;3 £i*jbj_£S3A^l 

dJ_Jaj i33^l ^ j\aSL) 3^ ^^3-^^ lS £d-O3j0j?Jl 

Rachel Carson j3^jl5' J^lj CJils- U53 .l^ljL^ Sj^ls j^ J3xiJsl 
Jlj> du^Jij Ca 93J1 i3 ij^ £LoUr d.iii3>t« alSbttco Sjuioo £Bj-o OlS 

. Iwa 93 ^ L*J^ IwaJ J.^cJ 1 ^ bzJ 1 ^ ^ lJ^ ^ 0*33^ ^ • ^3^ ^ 

Barbel Honisch Jjjb £ftUi5JI 3-0 C*^\j c\j\s?'\^ 

13b 33-^-**^ dJil 10-03135 d.52-oLpJ “ C-03,0^ JuOj-0 3-0 

j-0 djt ^J| CJ-O3J3 £(^^^313^^1 j^goUsl l3 j3Jj^f Jlou 51 
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UJg:^ jJiJI 


CjJlp- dJbji) dj^ SJoJlAJI O^LpJI j-0 JoJlsJI 

gjj^l OLsZ^^l dUi ^552J3 OJlPiJ Lo LoL^ JjLfi' (^pbUsl l3 

Sj\i5 JjLui^ dJbjJi C^tu-*-! djl Jw-*u5t ijO jL^ 

jt ji-e* jry**-^ -'^j^ if-jwj j-o jlib^l CiljLLe' 

3-*^ Lr®-^1 l 3 i5d^l ji>ljii^l d_c*«_lJlj Jlj?-1 ^ 5l d_J| 

Lt^ jSJ^ tLju-^-tuj j^l U-*s iJlSjJl CjIjLc^lAj^I j-0 dljlii) 4^3-0 Cj^Jlp- 

bju.^ iw-JsUio L33jj2-tl J_^^_<ijJl LiJl lS'^1 CjJlpJI 1 

,^1 dJj j-0 Jit dj-0 j5J^I iooS" CJlS" Uj /^^Siberian Traps 

.«LljjJ dilJaJI C)lJa£?t «3 LswLooj LljljL-ai 1(^5llo‘i 
JJi jt Jlszj j^jjSJl j^i<-*Jl ^w--ail3j 

cJjJi i33 cj-u-tuJl j-o ju^l — CjLIo ^sJiiz-o |33 — dl£> 

Lajt Jj t^L-tuSlp d^jJaj Jais LjLs ilLpJl 

.dJjLsj d^j-voJ 

iJLpJl d<v<hvll i) y^\ 3^ j^^^SJl Xm*S t (jlj OLsz^l JJlszx j|» 

^jIj |3 di^-tw-O j\£- LffJ3 Jj d_cP-LJl j-O JlC^ (JI (ixjLiiLail 

(LiLiLiwJj djJ^ djsz^Lpij Lee Kump i^-ooS dJli Lo Ij^jj .«jji>j^l 

i3 tJ^i-tuJj-) djz^Lp- j-o ^LlLI ^ 5-o->iio Andy Ridgwell Jj^i-Joj i^^t^ 
l*^*^piLO jl5 (Oceanography <<C)Lti*pdjl ^5i£-» d_L^ j-o |jipL> i-Xf- 
djli J^ist Sjri ^t^dl 1 jjl> i^Js- j-ojl j-oJCuil JLp- (3 “^t liLot ^ £d-O30J?Jl ^L^jl 
dj-o^j (j^3J3j^J^l) jLiJjl j^ ^j3 ^3i3.^» 

.<<11*535 ^jL) i3 Lflij^t j5o ^ j| (OIjlp-JI 3jjt ip-t 
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7 


LAo^lbLfljuul 

£ 

IjgjgJir) IjgJgjil 

Arcopora millepora 

t,_Q >n\ Jlszj 

One SjLO-yi j-o^!jI 

(wJL^! 1^503 1 Tree Island 

ijv-*too.g>- Jlszj cj^jSLI! j^Lc>JJ 

j^l L^-t3 -^3^ .Ulj^l (J^Lo M-uo 

^ I lw-<JLo^ Lo •Jwkf' I ^ 3J I I c 

“ 1 ceiLij^ 

tw^*riz.G SJlo-!^ jjfcLil jl 

tiJLljl) ^jS^ ^ dji ^jSJ -dLa-i-J! JLojJl 

ijj3 tj^S^ idUjS JLoj ^^I 

t3 Cj^LoIj tjL^j-tl jiLiijI ^J-o 
.d_aJ>^Mb j^ 3 oi 3 jj! 5 J^s^ gin 3 

5jjo OIS CajIS i^jJ! jL>j_tl lJ^3 


3 

L^ l^j<as<J ^_Jlll fijLjjJI CJl5» 

jOojJI Jslittil)) ^y^>3 ‘Ji^l ^jljj 
(Jjl ^jJ c«jlj^j^l iJS' 

d . \ ^JjLui I ^ ‘ J t*s \ d ' f^ r» ^ J r>L.j 

«<Lu<sj!ill fii_>SLII ^jJI 
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UJjjiLjLuJI 


£g^-o^! J5Li dJ .JlSLi^l C)!J■^i-ff' ^LLai?J! 

ijLJsl (J^^l jj3 du.Juj L^-wiszj^ £j!JLsz-o-JiI! JIa ^j.aiA L^-kaszj^ 

ft * 

6j\Jz^ 3^ c^Ls?JaJ! 

£S^.4«_£iJI SjoJui d-LoLft cLjI i 3 Oj^So J3 Sjlp- 1^1 

jJl JlP-I ^J j-o^l d52Jjl JlLo C-OJlP- 

.(«dUi OJlp- LoJlI^ Llfii (j^So jl jjJojj C*i5 dUt jJit ^» Jls C*xp- £dJiJajJ 3 l 
2009 ^_>ujLo i3 L^-cLc- Oj-o £L^J5wui (3 4 .<.L<^-vj CJI 3 L 03 

Js^ :) 3 jJ^l JSJi3 Jl ^:)1 Lo £Cyclone Hamish «jLai^l» 

5J^.R-o oLcol d^TLPKA ^yA 9| 5j^.c> 5^ jLxf-l 

^y£' £L_)jJi3 g-i-o.E'Jl Js 2 J 2 j UJL^ £5jjji^l J| CjjsLy .Jju<_ut d_s 2 ^L?- Ij^o 

tiilj Moo J■^^ £^iLJL9 L^JLo j\S 1 ^3J3-l 

(j liai^ LajI £Heron Island (^j^J! t£LILo) 

3 3^ .(3)3-«^ iS^ 1-^^ '■^3:1 ^ Cj-o?- 

dILlji> C-olS - SJlj?-!^! -^ 3 -^ ^ - j^iaLtJl J| 

Jl frUl (>o ^ 3 j^ gSjj loggerhead turtle (_>**IjJl ^los^ 
j^^l L^I3 Juo (J-ft j\^ ^LaiSl d^ 3 -) 0^3 gJjl 3 ^ ^ 3 ^ .^^LiiJl 

(J-ft jL:?-91 Jii^ 3 X 0 J-^JljjL Cj 1 jL?=-€' SLLa^ C-dl5 

j^*s- Lj 1 - 6 Jle>- 1 ^ 1 5ji?E-ttJ 1 5jj ij^ Lo 3 ^ j^mS i 6 j d_*^ 

djj.E?tJ! 6Ldi?tL*J! ^*£hj 6.iLft .SLoi^EJLwJ! dUj 1^^!^ l^s-L?- - U1 (j-s* 

{,J^3 v-6*oV*<o 3 OJlj?- 3 ^ £d.JLojJ! cMJ L^*£h^i 

Jl5zj3 £d.xiJL?J! L^AjLftjj J-o-c^ SLoi^tJLwJ! cJ^Lo- tjL^j-Ll ^LLa^d! 

L^iuLc-j 3 J^i OjIS dhoJJl cjjj> 3 -Jc?^ (j^ 3 ^ 0 ^ 3 ^ 0^1h«4£»l '^'■^ 

JlS2J3 . 33 ^^ ^ (jSJ £iJlj CJ 3 L ?'3 MJLs UbJ-MAj^ C^jg-Sj .<-9j-3 

03311 dUS 3 O-^ £<003 ft^^^jdl J-g-fij Jlj39 OjIS if-LOl ^_Q* 0)3 if-Lw 

ft ft ^ 

OLotJ^l iLa£?tA jJJuO l4^;^-L) djo^LO! 3-^ 6jOL?!yo Jl g-cOy^ iw*-£bSl 3^ 

O-lo -jy^ dJL?- 3 03 ^ LojjLft d^L_*uJ! 3 ^ 3J'^^ J-^b 
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LP-coJI k)l 0 iiil 


GJlC' (^_^52-oLtoO i^JS' ^^ilSLIl \jj£> Jj5o) ^J| JloI J3 

1S| Lo oLtu dlLuJs tjlS^ dil cdlLuJi ( 33 ^^ cLjI (3 

I CJjJ> 0.5g^-*<.» ol -^^3 . (1JlSS1*J3 3 I l^_ySZ^S jLjJI tjlS 

clSjjJl OLqJL?J 1 iwaf- jl 4 j>r^voi - (^j 3 -I ^Laj 3 

iojjJ !JlE>- itsjx L^iSLl (dJLoo-o C-*-*u-JL 9 dLo-uj ie-jJ Lol cS.iLff' dJLi-o-o 


3Juo .6La£>EJLwJ! CJLr 3 ISLo 4 -JIj CjJs^ - tilljS 03SJ jl dlLs^i^ 

(Jl 4 -oIj Cj^Lff '3 C.<-«u-l.i L^I 

i 4 jj 3 j^<aJ! Jl 6 Jle>-! 3J! Sy^E-ttJ! OLcoI jil^3 

(J^ 0^3 0 :>^ 5^3 6^ 03^^ 

C-tx£>- cOj^Loo ^UoE^Jl (Jx- jL?-3^1 .^Uw*y Jl Cj^UoqJI Jj3£>ciI 

ft ft ft 

(J 3 - 1 jJL) C-UI3 |J_S2i?!j Ls^ £L 33 -Oj -0 J^ U-^1,<-OjI (j-0 tj| 

Cj-££>- £d_LiE?EXl Gjj4) Jl ^LszJl cLcoI ijS (j-o c-UJLszJl JjS JlsI^ij .^jL?J 1 (J liJjlS^ 

3Jlu dJ.LSiA diii?J J3 1 3I (g^Lutl d^voi l3iSLcuJ j3ji?ti?!j 

(J-ft djjLj liijU jl iJ 5 ^ (J-C^ dil jjS Lo jl 


L5J! Jl ^ 3-03 CjLjIi^! i^J^I J 3^3 ‘^ 5 ^^ 



^^1 ^ ^ji Lo^ 4JaA^I I^Iaw^ >(23) (^j J^JJI 
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LjjujiljLuJI Lpijiuill 
CjLjL 63 .2004 (j 

2005 — l3Aj 2> ^3->j3 

2008 — ij.uJ.ptJl 

2009 — 5c.Lb91 

jlS^ U-^i.0 - (Joj-o 91 jl 5 CJ-03 Lojj^ 

.L^uJ| jClLp-jJ ^Is (jl dj (3-^ Jt9 

j«a-oj?Jl JpULuib) (^^3 ‘(J3^1 ^ SjLsJl CajIS3 

Sj^l ^jJl (IxAj JjLui L^J-0 jJaiu djJLptt J3I £«jLpj-til 

isziL) cL^JuAilji ^3^ cii CujIS^ ilLujjJl Lol .d_oOj91 

SjtxSZJ dujL>j-0 d-cSzJlf djg.Q.JI cDK- 13 j-OjJb ^j52J (jLpjJjl J.0 

.j-oJlJl ^Ja_wj cLsz-o JLoj^l dJapJsl ^y£■ 

Jlp-1 ) 9 :DK-13 jL^j-o iJajLpJ! (Jx- dj^jJs! SjLsJ! 

j< 3 j 

Janies ju_*_cp julSJI jl 5 ijLpj-Ll Jl*pJ1 l^^Lo (J_3j3l J3I 

LoAxp £^lj\_ai 91 J.P'LtuJl J^Jp ^^3^ 0^ 1770 ^uJ3 (3 -Cook 

9 u-o jOiMj Jlszj JucpJI dUS j-o Endeavour jAjJoJ Cu-ojJo-ol 

(^ydl .Cooktown 03^ *^350 £^iLa.o ju_J3 ^-.Sjszj Lo ijjJu ^3*^ 
OJ^-^3 .^Jl^I 3 U" tjPtJI (JJ 3j3_/yp JSo j^Jp (J.P j-0 

^9upJ 3 SjLptuJl C*xp- £(^JpLiJl ^JJ J^up^l j-0 jAjJoJ 

g^jj (JLpj-IjI jPtupJl j -0 JpjLp-» d3-kP3 L^ 93Ji>jt.o 1^135 jl5 -dJ-cQ-tiJl 
Jtxpjl jl ^sdszj jlS .^^^«Cjl^l JWJ ^ 3 jJl (ixcpdjl tiIJi j -0 Ljj^ 

:Jl52J U-3 JcLuJ jSJ .«C)l3l^.cP- djp-ail^ J^^l 3 ^13 lU^I 3^^ 

.«5g^L^j91 Ijl^ ^^1» (^^Jp- tj^lJj 

j\^ Jljj9 dujL>j-ljl lw)Lg-*t>-ll C^v-^jl UQ A Jlj-uJl jl5 LoLc- ju-ai Jl 52J3 
jj ^ Jj 9 jl j-0 ^jJl (^3 .^^^<^:)Ldl» LpllJ ^-.^13 J-)^ jl ^J1 ^3-tuPto 
.L^l*pb j.^SjJJ jlill JlL^I j-0 Icj^ 0*1^3 b^li-o jl5 djLs JpS lpLszJJI 

3Lai.4u-o - cUsl Capij oJuoLp j^ljJ ^13^ Lplsz^^iJl jl - Jj 9 OilS 
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L^io-nJI k)loiiil 


^L^j-ll jl J^) /^^Johann Friedrich von Eschscholtz 

Sjjjj^ 3-^3 " hi Jlp- ^JI - tiuSL?- J^l U-wj 1 J-oj?ij C-dl 5 £^i-ai^l Bikini Atoll 

.Eschscholtz Atoll 31I3J1JI 

jlJ J 3 djl djjJ Oj 15 tLjLsz^l jLio jhid jJ 3 jl^ J 3 ^ LoJlI £'3 
j^L*4xli3 LjjiiJb Ji-*j 4.L<.^£4t C--aij 1835 (3 jfovdl LLs^s 

Moorea bj^ ^3:53^ ^^**-0 j-o eJbja) j-03 3 -tbiill jJ3jli 

,lo<Oij US ‘bj^ ,U<Oij jS ijLjfj-tl Jw^l (jl 3-’3 j 1'^ ia£>^3 .Sj3L^1 

.iof^Achl ‘ijS'-^JJb jlis^l ‘l<-aib>- 


j| ^jjSi Jl Lijjbjj Ojj^ 3iJ» ;djljSjuo 3 0-’3j^'^ ^wCi53 

SjJaj LoJl 1£-3 .«|tbdl iwSL:^ ju iJLp iilSbo iw)b 2 JlII 

JL?- ipLoJl Jl 33 -*^ Ja-cpJjl jL^j-Ll JL*i?Jl3 bj^ 

LoJlI.C'3 .4-JL?-j.o Jl L^.*S Jb>jJil Jujsjl J^£? 6 L*_ai bj^ OS>j.t 

L^b JjJ bjj £k»3Lw3!jJb <lQ.Lg.llaI llJjiaj J-C- JjJ Jl JJ 33 l^ ^Lc- 

* * . - * ^ ^ 
dbb dLwJlj ^2^3^ jl dlb|» ;Mj 13 C33i?-3 .L^ Lcc^^z-o jS <lil U-Lc- tj^jJb JjbLLo) 

e c ^ S > 

g-b^l jl J.^ 3jL*£aI.4yJ 

djLS J-) 33 l^ ^ 3 ^ jbitj JJli^I j-cCLuil 33 

«L^52JJ^3 ioL^jJal lw)b 2 jJI <ijj» jl^lP J-OJ?iJ t 3 jjl 3 £1842 ^UJl J 3 '^biaJI 
jjJJl CiLi^c^u-oi^ The Structure and Distribution of Coral Reefs 
L^l^-g-'^ 33 tJbijLo 3 j^ Jl d.*Soj-<5jl CJ -03 LaJLlX- £jjj^iL5Jl 

3-^-^ £<1J-*j?- 33Ju .^1 <iLi.qJ 1 Ljob^tll .L^lo javj 


JI3 US3 .Enewetak eJbj^l iJL?-j-o <J^ ^wAj3L?tiIl ^jJi ZLol^ 

3 “ 1 ^j" jl l.3j 3L^1 CCCJl JJiS <J-)331 j 3 ioljJl SjuuJl iw)u5 Jlj?-1 
.^^^«Jji>juo JS.Aj <lpt.cPt-o C-bS» J3JI ^J£• <l*<ajjjJl 
.Lffls «^bJI ^wJL^ jju» j-o L^b ioL^jJ,! L-)b2.AJJ J-)33l^ ^-Q*^3 Jl3b33 
LjbzJJl C>J^ -^33 .^1 3^^ LjbzJJl j.P 0^)3 U-lS dil jS^I j-03 

g-o £33.^*JJ 3 j-oJu 03 d.J -0 j.uJjLlo j.P BjlcP £i)^-«a£' C)133 Lq-o ^J.P 
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UJjJiLujJI 


i3 (,y^3 .ji-iiaJI d^b CjIs^L^ C-oJj L^l 

d-wajb <XjB yp^ i 5 JJl i 3 j^\ (jj cCjLj (33 

.dl^ L^l i^Js- ^sJa^z-o j-o Lajl L^| jJalJ cSLpJb 

£J_i 5 bjLJl 3 jLpJs 13 j 33 -b^l 3 iiLo-££Jl 3 y^\ Ai _13 dibjJa ^J ^3 

dx-Mi-l^J I Ltj l^J I ^3 ' ^ Loo^t^' bz-Mt-U 3 bJ I (3 ^ ^ AiiB 

jaszj 3I c^JuO I^j-LLo J.-o^ (jt 3)-® 3-^ 


J53 .JL^l yp- jj^ dljbis cLl) gjjbit-o i 3 jL^j-Ll -jojSKii 

sj . , . .c 

(3 cpolyp J-if'j-tl 3^3 £i— jIJlpJI yt- ^i-ai^l J.-oj?ij 3b?-J-^^l ^lj 3 l 3 -® 


OljLLo dfbjis JLP-I3JI i3b>j-l>l AxpJl (33 .di^J-cJs cLl) 

L^£u-aj Ojjb L^5 z.uxj>3 £^_q djLo djljS 

L^ CAluiJ3 £(3i^l cJji) C^i^tLo JL> (33 d-^Loi^l d-c^Jjl 


Jwj?JI jj-s c-b-Jl (3 ^jLq-o ^&iiLwj cdx^Libl L33jJaJl 

jSLo^l joszj (33 cJ-*-o ^U-££oo3-3 l_ 3JI 3-0 JiSt ^Uaibl 33^^ 3^ ^sJaszJl (jLc'jJsl 

Sj-cj^l OLoIjj5>1 <p<Lua3 d-JL>jJjl iw)b?-£u.lb L«L93 djU-u*-oj> dSbo-ai J-oj 


JLoJa^U OLszSwO 



^L>j.o C>SL>j.o :( 24 ) 
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L^iLonJI k)loiiil 

cLL) - ^LsJI j\JLi (^^1 4JL)jJaJI d_oJlj 

c^LsJI J■^i^l (^^1 fi^jiaJL) - JLi^l SJlsJ XLe 

Cjj^Joj Aij ^Jo jL^j-tl j-0 ^JL*i 

SJ^iL-o Lo| ljLszJJI ^Jx' JuoJlszj Ca^^s-^I^ 

dllj jAiljCS^ - Sj^Lo - Lo |3 cftljAll ^^Js- J^vOOiJj Lo |3 ciiU-c^tU 

dfjrut-Ll .c-IJl^I 3! iiU-pJl ^jS' ll£?ij (JIj (^^1 

^J1 j-CJLwaJ dil (j^l Jiil52J3 CjIjtCS SJlC- JlLo 


■>-*4«-i0 


C*xp- cjjujUaJjJl cU-LsJl j-O j-o^l 1 jjJi ^y£■ ClJ^Pti) JJ 3 .JlSZJ Lo 
jitjJil) ^Uaj J3I iJL^jJsl ljLsz^I jl j-o» :l3Jl5 

cjjJLlI IjdSi Lt^ L^3i?tl-6‘ j\^lj-tl joszj /^^«C-*JJlpJI j-rfa5zJl i3 L*^ 

« ft ft ^ ft . — 

Ove j^3-^ ^3^ LUj J33 .dlJi j-0 Jsl L33 

d*i?o ^ t5j^l3Jl 5y?^l ^3^ d]^X i^jLJI jJJJsl Hoegh-Guldberg 

lXxPcJI 3^33 oi^ tLJL^ Lt^ 33^^^ 1S| djl tbj^tlirc d_LpL^ 333 !i_Lo 

SjLft ^ 3 ^^^ 2050 4J-U1 i3 ^1 ijLc'-jJsl 

jSll) ^LJa£?JL Sc^J-o-o l^LLo 

^7lo3- C-*jl5 .Ljj^ isiUaJjl ^3-)ji? C^t.^ 

OLjoI j5y3 ^^3-* £(jjjj?JI liOLo) j3.tt.LJI i3 Jt*5wol jl d.<.Lo^l 

^^L^_J1 d_J.a.ft iwA^l^Ltw iwc*5 j3-‘*^J-JI ■J-'-'O.^ ^^t7.o0 3}^^ 

(^^1 CjIj^LpJsI j-0 JoJlsJI ^3^^^ j-^ - ^J l_Lo3 Lo Jj2iUjl3 £jL>jjcJJ ^Li^LuJ] 

j3i£?-LJl jlS .-ia.*i?Jjl 4-03.-0J?- j.P d.*.^ 3>^ 

(^jJl ^Lp-jJl j -0 dJa_a) 3 l ;3 Jxjjj jbl 3 i?-t j 3 JLLtj Jo^j 3 j 3 ^ d:s 2 .oLpJl j-o 

JwjyJl j^ 3>x.tw51 ijLj ^ ^^.^.plJIj 

JuoJiszj d_ill 3 j)l C)l 33 ipt-oJJ < 1*3 ^-o-uxJ i^jJl i 3 ‘^'^3 cijLp-jJ,! 

ft ft 

(^jIx:^ 3 jJl *^1 ^JlsJI jui7j3 .L^lo ^j^3 ji>l3£>^l (J| J^-Jo jL) JL*i?JI 
j.ft OlJ.^ Jl I3L037J jl ..il J jl5 £ jL^j-oJJ CjJlp- Lo j«L 33 £j3l3£?-^l 

ft ft ft ft ^ 

j-otll IJji* j^ ^^1 OJlcxjLoi - J) 15jJl j3.it.LJI Jl CJ-03 .J5[5 JwjjJl 

J 3 jSo ^ ji>l3£?-tll jl jvi> J .lj2iJLft3.o ^jS' Ijr^ SjJ?-LLo iijjtlll j^ - LiLp-^ 
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UJjJiLjLijJI 


CjLaiIjJJI LjMJs j-0 C-*jtj tJ-^-aJL^u-U lw)L52_.ii ijJj j-0 ^J 03 cJ^ZJ Cx5Z-OJ^ 

i3 JoJlpJI t^JS' ^>-^3 LiszJl 

£(jL>jJj 1 ciJLiIl S^JaiJI (3 j^isl C-j 5 U-i-03 

C-olS 5jj_^ 3 \Sy^ c Jn<-c*JaI 4 -o3joj?*- 3^3 

Jl^^J ^ C*xP- - ^bt .SjUiSS ^L*uO JlSZJ gjij c^*hv!l ijLc'-jJsl 

.LJjls joJo CoJal^l - J^Lui3 


IjrojJlS (jvS iS3^^ ^Lff- SJloI^J! 3 

JvoqII d^l ^35ZJ3 diszjils^ !jiojJl5 jJLo jl5 .Ken Caldeira 

3 ^ 5 - 03 _tsb ^^-oI .«Ja-LE>Jsl jiio.E>!j» jlS^l 3 " 'wJLt^l i^Js- - 

* ^ e 

.^liaJI 5j!j3 ioJLkaJs ^_QK LoJJLf- Oi) b»L.k2Z.AwJ ^ 13 ! 

3-0 03 JjSUl JU-AoSl 315 g-o^ !SI OJlco Lo 2^)33 jl JojJ 5jlj3J! C-Jl5 

3 I J-cxP ^ Jl9 3 ^ ^ dia£?sJJ! dUj jjLf- t 3 3 -^^'^^ 

jJzl^ ^JlS tw)L«jp- 3 -Ja-kcJs! 3 CjIjLsz-o! jIjI 3 ^ 

dUS djjl ^3 y^^ 3 -^^ Ja-j^aJLI ^^^JLlJ> 3 JJu^! ^JlsJI 

45^ ^ £ 33:^1 3 JLt-AuSl 3 ^ iJLoJl iojjUJs! ^bju 

.2003 3 dJL^ 31 .^ia_t*J! oLoo dia_a)l 3 J Lr^ 

i33^j5Jb 3^^ 4_J19 LLo 3 ^ ^-^ 33 !^ 3^ dJL:^! 3jy>^ 

31 63 -Jj^I Ju_t**Sl 3^ ij^Llf:'^! OIjLsz-j^! jbb 4iJLszlil ObLoi^Jl 3^ 
C*£>!j aiotj 3 -® IjojJlS j ^3 .4jLsJJ 4a£.jjo C-JU 33 ^! 


JMi>- C)JlC>- Lo 33 ^ ,h*c>iLoJJ L2 loj?iJ 4L-5Js! O^j^I J3» 


.^^^<d. 4 _* 3 Ua! 4 JLaJ 033^ 300-11 

li|» :lj\jjJl 5 3 j>^^ SJLP-I3JI ^ 3 ^ 3 ^ iJl O'® ^LpLoi J- 2 u Jlszj 

& fr 

3£'Jo djt 3Jwj ^ 63^1 ^-Q*o 7 Io J3-b=^ J-o J-«23J1 3 t^ C)3 -oJLai1 


4 xx^l 43331 31 4 iJL^Io 4 J 3 Lla j-uwJL^ L 5 .«J 3 LalIl 31 

3 ^3^ 3^^1 ^Uoi^ 33*^ 3^ 4 _£i^Lo 3 io 3 t-o ljI^I dJLljJi C*jl 5 £jL:^3-l)l 
.«3^1 3^ JJLoiIl 31 5^^ ^ J-^>11 jl :l 3 L 31 ^ I30JJI5 . 4 .^AliJl 


4 J 3.03 £4AjLccO 41 oLmx1j13 (^^-J ^jS!^ £OL-L>-4to0J^I ^_^oll.o t3 IjtijJI^ 
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Lp.coJI k)l0iiil 


J^3 .dUj 5 ^ j 5 o ^ jj3 4 jL^ AlC- ^J| 

4 j!iLoX- Jlc»- 1 jl 5 -C-Ojrv-oi J33 i3 J-o-C- J-ojJl (3 dJaljj^l 

CjLjLaJsl ^_Q ^^Ujj L^ ^i-0-0 (^^13 ciJlil i3b3^ 

SjCS Jlszj US d_Lo^ ^UjJl liUS JkS^ .Jj^ljJl j-0 CiApiJ (^^1 

j-0 jjujLaJjl l 3 0^ jJilszj ljujJS tjo 

.dASjj?- Jj^3 


t^liajJl j-o AP-I3 Iw*jL^ ^JX' j^jSjj jjjJl dUl^ ^Uvt) 

itifiiliiLxs gjjLioo itu-o-p- 3I J-o-szJ cdAxsz-o dJa£?J ^3l 3 djujJS jS 

3I cJA:^ dv^^Ull OlS ioLui^Jl CjLLo^L La-oioi^ 5^3^ 5^ 

jitljl L^ JIaxLuiU t^LsJl C)L)Lp JS iiljj jt (J| Sj-0 olS J-o^ cjlitl J-*-^ 

3 pU* n* ^ jitLaiol (J| jl djLi j-0 3L!ai-o 

. (i^^jAt-pO-cu Jl (13-0 j-0 Jst d_ooS jial^3 tCibL^l j-0 L_Ai^t J_c;^b SlUvU 


oL^jpi 3 ^Jb?Jl JjlsJsI SljL^ dil dJ ObLu^?- 0^^1313 

LoJkS jA^z-e* j-uJajjJl j-0 3I ^sp 6 jl C)bl^.*i?Jl3 CibLjJl j\5zlj 

pi^^l i31j-c>| AJ3 3'^^ ‘^03-Jj^l AxxuSl 3^ j^ ^^^^3 0^3 ‘^3^^ i3 

d_cc5Lll ^—A.'g.pQ k_AJl ^Lo ijpibzj SjljJ?Jl j-O d-c^S jAiLl5>-l ^1 £333-^^^! 

♦ * « •• 

.dj>Llj| ftbjl 3 dA5Z.<Aiil 


A-tl lJ3^=^ Saj?*-!^]! Sj^?t<*Jl 3 ‘^bijj33 IjoaJS SLj> C-JS 

if-Loi DK -13 gs^l j-o OLlcp jl 3:>j-^l ^^1 

1 a^ ^ 3-1)1 (,^-^^3) 1^3-b^ j-® i^b*! Aszj ^ ^3-*-ll i3 Jj?" J^l b3-b^ j-® 

£Donald Kinsey 3j^ AJb3i 523-^1 ^Isl 3AJI (Jl^v^Sll L .1 4 _j^_t 1 jO ^i)i 

lASj2i3 d-J-c^l pibzj J-Jj3j Af-Loi (3^1 ^J^3 ■(^^--o-<A>l j-o jd>>^ J3b 6U-U1I3 
l>*^ 3 *^**1^^ d_Aiij 3^Uri i)j.2^1 ^Aj 5> CbS .3ji>-l Jl jjs> j-® 
jS (^^^-dl frU-b 3 j-«-^-«-? ^‘—^1^3 ^d^bzJl d_c«J2^1 

iijLi-o ^ £jJJ^iJ^Jl jjibl CjLAcsz^ j-0 L^ls A3 3j-^ 

pi^iiszJl JMi»- iwibz^l 3 jaJSaJI O^pAsz^ ^_qS ^^')\£>Ciu)\ dJ3b?to3 C)bLJl 

LjbjiJJl AP-I3 joi^ aAAj jl ^ji~G jS jL^l sibjl3 . juj^l ju dJ^LoJl 
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UJjjiLjLijJI Lpljiuill 


ft * * 

Jlp-I dls2-o_tuj jj» djl djiJLp- Alft Lol .DK -13 (Ji 

jLjl glh*o^ jl SjLplill C*jlS 

* ^ ft ^ 

iftLuJl JlI^- Jl cJ-03 «iLJ J3 I J C)Jlj> 


C-X'^iais 03 ^^ 2^3^^ Jl lj\jjJl5 jlS5 £cL«-o 08:53 

gjOJ^ C)L>L^jJl j-o iLoii ^_QLLsz-o Ujki^t djsz^bJl dftLiJl .d. 52-0 ljLjsJlU 
.LLLkul ^ gsl^l jjJlpciI 3L^^3 oLlcsJI 


3)1^3 £^1J3^1 ^J£' Ijrual J_oO dJai?W3 Jk52^ DK-13 2^3-0 

L^jJaJL) j_ff gSl^Jsl JoJlPsj jL^ dJs^jj Lo J3 J lS'^1 

iwJLpJaJI ^ 3 Jji 3 » ^ 5 -wjb C-bl 5 ^L!a£?JI j-o 4 £?-Lj ^ j-o 

.d_tu_aj Jb^j-tl ^_qIovI ^ ^JjjJaJI dlbjJi 

SJuo lPj^ ^ c3-«aJl j| C^xp-^ 

■ £ 33 ^?^^ JJ-P &L^I 133 ^^'*^'^ 3'^^~‘~^^ ^1 J**-^ 3 £d_lj3Jp 

Jjuo £Lo Jlp- ji 3 P &3 JJjo- 0 Jb>-j-o J-cP- fr3-<**J Jl 

LaJLlf- i^ljjJl ^3-*Jl J JqIoII JjszJU Ls5 ^J3^ 0^-€ C*xp- £C)^3LiaJl j-o 

SJLP-I 3 JI 3jj3^ ,!ohwiU Jl*pJ 1 gJa_ai jl5 Jl j-o 


C*jL 53 .«SjJa;jJI Sj-^»_) C)3PtJI dJaptd J i»_9jJ2J3 63-bl J| J-^3 ‘biji> 

jo C^loQ^*’ I3| (^^1 j-o ljujJU Jj' 3^3 -josAiJI Capo ^ 3-*^ Sju-o “issBji CjJlpo 

dJLoj C)j5jo3 .^Lwj jS\ ljjC?3 £ JLjfj-Ll JupJb IjjC? ^3P5 L-<ai CUS jls £(33^^111 
SjCJo ^3^3 ^» :C)3PtJl dJapws jIj^p ^J£' dlC-o L^tj 
disz^J-Ll cl3jp^l cLil^jb ^^UaJl CUb?- jl5 US £c 3J^1 ^J£' Cozo J_JJ1 jS 
.i?t-ol 3 jU^j-lsl JLAptJJ iiibzJl jr^ i) 3 .AptJl CoS J -bptoLa^ j-o 

£j 3^1 jloTI'i ,^3^1 i3«tjJl iopt-o ^^3p-!^Lujl j-o JoJlszJI bjyai cLCl J L3iLp3 

dU-wjU £^jjJl g*^b ^ 5 - 1^1 cLcuai Li^Lo US .J_Ltl oljujzj L^.*-Lft 3^0 C0S3 

djij3 oUg^^U^i ift3-oj^3 £djpt«b d5jj J S33pptd CoS ^^3^1 j-oJJl 
£^1 j 31 goo JS Jlszj 3 -Jb^j-tl JlapJI g^ ^JCJ l[^v^.3 J Lo JS JJo CoS 03111 
Ijl^i jJaiJ djS IJl) 33113 £LLolJ3b J^lo^ Jjo5 j3jl:> J33 3liio jl LlCp jS 
J^UozJl JJlaoJI j33lpU frlUvIl jS) jl3Jb juft3^oiA jCLoJlj 
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L^iLo-nJI k)loiiil 


jo d_cLojJl J^I^AII C0IS3 . jl^J^l d_j 3 l 5 o iwJLpJa d_j£. ^IjfCi 

d. 52 -OJ?iJ £d.*_wjl j-0 £jJ?tJI jLpiJ 

^s-JiszJI (Jl-c>j-l>l AxpJI j-PtJI JlLIS IJlc>- 4^.03 

j-0 ^1J03 .ijl^Ja_ai^l JoLoi^l Jj £^5iLs^Jl jLiJl 

J..o 3 uoS L^t 4 ^ 0 .Lo 3 £jO?Jl (j^ |3 C-l^^-o) £ jLOJkS ^IPO (jl 5 ^ .L^JlP-I JsLiLlIl OjjS 

ioLszJ 


O^^Lpws d.-oj^LLll OLas^l j-0 ^Jlp^ OliLtixjl 

^ .DK-13 (J| LlLo3 £cUJJ io^Li-o ilL OLb^Jai^^ J3-*^ J^Uilll IjojJU 
41^1 jLs2_<ilLai^l ^j-^1 ja52J3 cljAo iol^P g33Jsl i3 ij^ 

CjjJilpl t^jJl i3 iwfliiJl CjJij C-. 03 JI -J.^ dJa_wjl^ Jlo?J1 i3 

.L^ 3 j lSI j -0 3 I dfbjJi j5o ^ £(1*3 giij Sjjjj^l jt 

i^_Lp- ^^iUaJl jl5 . jjjkjLp £Lblj^ ^ cUsL) CjLllsJI oL^L^j LlL***^ 

£cU-(*Jl j-0 OJo L^l ds>jjJ IsJsLoi C*jl5 .J^ j-0 

Ijjb JiLo ^J| J-«33 LoJ-LP JiLo v_Q <7*7^ 6^ LJlS C*<^(^3 CjjJzJj 

.L 33 ^^ 52 -t,l ^LsJl L^ljisl AlP jlSUsl 


^ 5 ?" ^,^^Lp JJ-fi" jlS Iwi-O ioLp-j-LI lw)L 52 .*iJl 3 - 0 -*J 

jo^ jijjJI Jai^ (J| ^U-*^ l)-® 

j_Jj Jjp-l^-oi iJLs ^bzJI i3 ijb?-j-o AxP- j^l (jb Ap-3-) (jb?-jJsl AxpJl Aszj^ 


i 33 ixcpttl 1^3 £ijl 3 i^^l i3 i*jb>j-o Ljbz^ .Belize 

j-o3 g -03 .(^^jl^l i3 LjbzJJI j -0 JoJlsJI^ £j.-oj?-^1 

j -0 cL> (Jb^j -0 A^ (J-C- jl (jSL^' A^*.*«51 ijIj jt t^Js- JJi J^t jl 

£(jljJl cLolS^b djl A-ll-gj ^ 5 jJl Jjszlisl ^bJl dUi j-o £b 3 jjjl 

.Biosphere 2 «2 ^ 5^1 _j 

L3^i^ JsL^t-o^ £djA3l ^jj 4Ii?-Lu-o J-«aj JSLuJs jX- 5jLp 2 L3^i^I 
jlS iob?- CjLaJU^I j3»-l3l (3 ^3 *^33^3-^^ A-oz-o JjL« 


Objj lAo (jj>j^l jl 53 £Edward Bass j^b ^jl 3 ^j jj^jLitl j-o ;^ 9 *ujj JSLao 

^w*5^ ^^^Lp £l ^53-*-^^^ l3^1aI 1 (^1 t(ji>j^l {Js' cLccdl 6iLp| jSL^ 
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UJjJiLjLijJI 


<<L!a.*i?w3>>3 «<icplj 3 djlilLo>>3 SjJa-o i)Lp cLJI 

fiszJjl j-® j-o ^£- 3 - 0 .:^ J 3 I OJ 3 S 0 .L^-Lixol 

c^ ^Q' L) f -1 03^-^3^ ^ SjJs iolj i3 ^3-^ (iLuj 

jr^ .JaiiS iLsUjl frl 5^1 ^ 3^3 

t^-oi^l^ ^>-^3 ^sJ^152-o 3i5Lai i^gsi-ot jJiS - 2^13 ijLlaJ 

^_Qhc-i^a ,^^33 ^JX' Sjia* <4*II l^J^ t>® 

^jJl decomposition JL?ciIl ^ju jjl^j diJ^ jt jlS" «^^t.^JI ioiajyi» 

.ij4ASL5Jb ^ 5 ii-> ( 33 -^^ J-j-cuJI^ £ Jw.*u5l (jb |J)lh ^3 Jlc^Lj 

(icC-ljjJl djdaltl LiiiljCLAil ^ (Ui- i)jj ^ 3 ^ 3 ^ i^-LsCLj Lo l^-uilj iw)L_ai ^3 

iw*x-ol3 £jiLp- JS_4itj cLJl J3»-Iji ^33I.*«-o jobLj .J_LptiU d_cL^l Oj15 


d.**^ ^3^1 l 33 -altitude sickness «C)L 52 ijjJ,l d:)» _) ^3^1 jlSL*« 

l 3 ^I ^J^ i)L^l i3 J-*^33 -Jjbi) J,^.^ j3JjSJl Ju_tu 5 t (jlj g^jl 

.s-LlJI '^3^3-^^ (^3l.«dsl l^Lsz-oI idL^ 3^ £(j3.J-tsl i3 
LXA3J3S d.si 4 ciL?- CjjLC>-l3 £1995 ^LszJ! tj L-o-u)j 2 jl^j! 

t3 J3.c>!j J3 3)15^ 3)1^ £«ia.4_'?d3 1 » _9 JcLlJ! 5jI^| L^JijLC' 

jlS^ t3 '^33 ^cJisz-o C.«-{LQj C. 4 -le>- £^liai?- J! diii?tJLI! ojja> 

e. * ^ 

(^_^Jo3 c^jSPuJl Lc>-3J3-i^ 1 cUJLff- Jle>-I L-flJS .cLiJl (3 jlj-cCLu)^ ^slSo 
C-olS .Ja-c^ds! (j-0 LjxJLszj 5 ^LiLt*( 9 ! d.-ci-^ £Langdon j 3 Jl ^9 j^j 5 

^JlszJ! jl Loji ^3 -s^Ual Ja.*-o ^^ya> L1 )Jlco! 53la3>- J3I 
j3JjSJl Ju-taSi tjlj JLff' i 33 l-£«j 3 ^3^3 Jii tj lvaQ'?CLo jl 5 «-ia-£j?tJs!» _I 
.C)3Jk£>Jl 3 dLijl C)j-oJL*y! 3^ £^05 ^xot-waj 33 Jk ^9 J3b?- .(i!3^! 3 

5 jC 3 >A 5 zj 3 io-jjJ CijASblJ ijS JlsJxJ tw- 4 -i-tuJ! iSj^zjo (j| 1J-03II! ^. 4 -«al 3 

twJjL?clI! dlj^l J '^^13 ‘^J3:i3-d t 3 j 3 J ‘-^9 

.OS3J! J3i5 «,ta*r?d)l» 

£(^jIx:^3jJl4^I ^JlszJI jlia| 3 j>5ZJ jbl jl j-o ^jJl ^J-C'3 

- 3-0 L^.4«_£1j di^jjJl (^y2i3 U-*5 jhil! [Sj^^ eJbjij 3t^ 

Jl.lsz- 0 ^dJi3 - d-oojjit JiSt j3Sb 3 I J-oi£?Jsl 3-® CjLjISLII 3-® ^J1 d_c4*jJb 
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L^iLo-nJI k)loiiiJ 

cLo U-mjI J-0J5O (,. 7^^ ^Lco 

C-oj^^lj^l (J| d_L.tu_Jb J1 ilL?- 3 I 

9 

cijj^lLJI d_j_JI cLj j\iiiiiLX 3 i 3 ^ 3 .*-t«Jl 5 Ul ob^jJ .aragonite 

.(jb^JLlJ d_Jjl9 ^3-*-Il tjLp-j-ljl djptlL) i^jJl J,^_<iJl 3Ji>3 Lol 

jSj^ (jjjLiLo jjjjLoi^l i 3 i5A^.52^ iuLocuS^ ilb?- ^JlpcIj 

Jw-tu5l (jb LaJLlX- .cUsl i3 j-0 JS Cib^l 

k*) 

c3 carbonic acid (H2C03) di^ cUl ^ 

j| 2}\sp~ ^J| ba cOb^j^l Ob^l «jSb» 

SJoLuJI jJadl d.^3 C-Jl5 2 J-^3 baJLlC- 

C-t-dlJ C-ooliLo £g.cJllIl iIL?ij lJ^iS^ ^ (jb?-j-bl (jl i)j.PtJl c-U-Lp 

«b2.*_(iJ J3l» c-Lbl (jLs cJlc^I^I 03^ Lo (J| CJra■^-^a^ JL?- i3 bol) <^\^\ 1^3^ 
Lg-LlQj5 J^ £j3JL^J oljj jlS Lo *^LL)3 Ob^jS ^3'j^3 

i?t-o jLii^J3 .^3.00 ^ JSLJij L^ i3 J-? ilUo jL^>Ll jb 

iCA33JJ Caj15 j|3 cLoUf SjCiib-o djbjJa j3 JL^J ^JlcCLoiI dI.o2>j3 

(^^1 Sjvi-iiaJI (jL?-j-Ll Olj-o.5CLtu-o ^J3 £«Ja.*i?Jil» Ji>-li ^3-^ ^J| 

Jilj ISLs .t3j3^ JS_<io L^33 (j*'b33 frLLl ^jL^ <J1 tCjis-o CbLb^Lj diLwoiLo Oj15 
0*^ d^A^JI ^i^b^ ^1 ^ ‘3*'^*^ dolS^ ^ ^■tl 0J3 

d_J.oX- L_iJI j-0 ^^1 C-ccCbl3 £C)l3J_wj C)^ j-o ^^1 OSjiLwjl .(j^JSJJl 

L^ .cUsl g.^*tCi 4jL>3 jL^jJsl 3-C Jjk52-o jo bjj^ d_Jai^ -(j^'bs 

^^13 ciszjjt JlIP L!ajt3 ciiw-cj?- C-cJ^pljJl ilL?- Ojl5 LoJlIP jL^jJsl 

jJa.o?tLl jJ3liJjl Jio iftUJl j.P LiszS C,JiSi^ jojl d^3 .dj^b JlIp- Uaj 

c2 ^5^.cPtJl (^jPLloJI ^bJl i33 JozBIj J-coJl jjjJl 

1^1 - (^yuiLpJI ^bJl i3 Lol SjCLo iwSbillS^Jl IJjJa joaUa^a Oj15 

■ i^^IiLU 3jb| ^^1 C-bl5 jJis - 1 

i3 ‘it-tu-bjJl ioL^j-Ll LjbzJJl J3^^l 0^ £<i*P-LL«aJl Sj^lll J^ 

,j.u_J ^3-Jl3 .i.(*uoj?-3 iszjjl ju C-oj^p-ljJb L^-g-^^uIi ilL?- ^3ljro cb-o j--o-2> ^bJl 
1S|3 tiszjjl j-o JiSl g.^*tci ilL?- dx9 J^3-j jlSLo iw*ipjl eJbji) 
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UJUJiljLuJI Lpijiuill 

3.5 doloix^ ^ 5 ) j-Ls £d_fcuA3 iJL?JI OIjLsz^^I Oj-cu-ail 

.3.0 j-o ^Jx•l djitiLo ^^t jJ 2100 ^LsJl £2060 ^LsJI 

IJjJi Cj^Jlsz-o £(j*JSllU ii^UaJsl ^UaJl £j^_£ijJl 

LoUf jt 4^jjJ C)b^i.£*uo ■,!o£(^'i js iiL^l 133 

^^jO-t_a) ” ^waS^J ~ dj ^.*^3 Ij ^L .^1 

diU..ai^l dixoil^ SjjoJLmoO ^AmSJ ljLszJJI (^y3_JLpJl ^LsJl i 3 ilLpij 

J.^ j -0 SjjoJL(*uo OLsci^ j«b^5slj L^t U5^ .i*3ljJl jlJojJl^ 

j5w(xiil lj5bi>3 .Sjlj?- 1^1 JSLAj 0^1 i__^l iiUi5 £i_Lol^5Jl3 

& & * 

OlS .jIj-oJLoiL 3 - 0 -ij (jl L^£.Lc- jjvjsIj d-JL^j-tl iw)Lg-*t>.ll 

^-oJj (jl Jl £C)lj-wj?JI L^-cLc- (jiccszj ^^^1 <XjJu\ L^b» 

.« L^ Ij L?tO itj-waj 

cU-Lt tJ £2000 ^bJ! J £i^bj t 33 -J^^ 

Lo \^Js- ic»-jJO - ^352J ^w*-c**Jl3 £L^l£?tO J 

,j\U_ai (33-^^^ 1^5^ (33^3-1^1 5^3j-'^ dJ^bjjl J| - 3Juj 

^bjJI OJIS 3 .iolj^ j^l SjJjI GJLfij t 3^3 £dj 3 L^ 5jiLp| i 3 

OLodj^ i 3 03>^1 j^ii^-b d_tu_aj C*3^l 133 .iiijLuJ! ^LlJLI 

JbJI jL^j-tl ol tj3-‘i53 :o3J^^ CjlsLiiiS^I CjLwjIjjJI tiUj CjJiSI 
CjLuIjjJI CjI 0^1 C-*-o Lo !JL(ij3 .g-A-tijJI iIb>tJ 
Cbl^JLol 3 JL 03 . 3.X^ CjLoiIjjJI dUJkS3 

3-0 '' _^3^ Jb>j-o Juj> (3-^ * 3 ^ ^3"?^ £dj^Lo3 3A'gJ3 £ 33 ^^^ 

C*j^l .Papua Guinea 5 juj^! Ll^ l^jb ilLi jilLo ^Lii) 

£ 3xj^i'l3l ^J-*-*-a/l5 3 t^Lc- 

ft ^ 

2 j 03 .jib-o-cxlU 3Ju<a-oS 1 ^ 3 ^^ ^ 3 -® ^^1^3^! J^LlL! C-ooJlcxLoiI 

twJLoJi) C^*nQbj 3 £3L?-jJ5! ^ 3 -^ 33 -*^'-^ iblSjJI asLiJs! oLuo ilL?- 3bLaio! 

ioL^j-tl twJLcJaJI 3I C-*-t^ -^3-^ 3-’'^ ljui)3 .53£>- j^l ^£>tj 3Lc>-jJsl 
3 .ISLo/LoJLo djbjj Lo 3Ji>3 £jb^3-tal Juj?J! Jl duMjjJlj g-o-^iil! dAj53 

■y^^l (wjLit^I Cij-di^jl tiUS 3^-2 ip 
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L^io-nJI k)loiiil 

i^LuJl c-U-LszJI cJ.E.N. Veron 03 j ^ -oi -lSI -Lr?" 
jl j-0 djl cdLls jj-o £ jibl Cu 5 Ul» ;jLptJl 

- 1^1 f3-Jl IJbLfii dUi g-03 . J^JlPWS j-O-P L^ lw)LsZ^l jl 




^Lp L^ UsLp j-0 JiS^l Cil^j-tiJl 

i33 .LjIjjI cLl )1 L^ jIjoJlJ 65^ j-l ^Lisl ^J 53 cdUl Ca^^cj Lo 

jb^-jJsl JwjpJl i3 jb>j-i)l c-lioP jt jA_Jljruai^l j^l£?-LJl j-0 ^^3 4 i)JLP- ioilji 

d_o«bUsl jo^mi i3 £4jUs1 i 3 j-Uiooj?- jlAiLg" jaAptjl J 3 ^jkJiszJl 

£ljojJl 5 juiaB *^3-J ^J| ^ 5 -^lip-jj jl J^3 

^Ij^ctLoib .jb?-jXl J-biLux-o dJMi>- j-o l^-o-xS \lc^ cj^j^^l cLapl^ 

* • * 3 ^ 

^ djl Jl CxJ?tJl J-0^3 .jljuJjl ji>jl j-0 Cx 52 -OJ> ObLJlj jJ^.xx-o 5 jI 

i3 1 JuJ 3 3-0-lJl jP- iJL>jJjl iw)b?-£u.ll J 5 Jb?JI Obz^^l JJl 5 z-o 

. bj^^JL) d_bil^l i^j'.uxjO.iTcJ I ^ f^^jb^jJI 

dU-bzJI ijxJaP ObxszJl Ljbz^l J| ju U-xS^ 

£Jj?-b«Jl jP- J_oo JlszxJ ^ 5 -^jJ d_ba£U)l d. 5 zP_Jl Cxj 15 -Ijr^ 6 Jlp- 1^1 

jlo 7 ) jl 5 liJbjJi Jl J^-0^13 £DK -13 JjliLo IwxjL^I ^Jp 

jlS j-®^l .iw)jLiiJI l^bi^b £dJa£?ttl jjAa £Grahani ^LsiljP J| L_iJjiIl 

.k_ilsbJl j-o j\^ jJ 3 Jl5zj 3 £jrb-«a.o ^Jp <lJp jsl^J 
j'-J^l i3 " ^bzJI j-o hjuS cb?ijl J l^-MxJaP jjjJl tU-bJI j.a5ZJ 

SJlP- 1^1 julovll jt - jbi_a)LJl ^->31^3 J3 L_txLxj3Jo|3 

j-o Oj^ Sj-o J3t i^jjJLAOlII J.^ jt C)Jl^ 3 ^Jp JxoB^l ^ 

Cxptx-ot j\P obpJl iol3i Jl C)jJa 33 

j-o tw)l jJ\ dfbjb CJlS Jacques Cousteau 31^3^ t£Jb^ jb?sJl Lo ^Ip J 
^3Jj-£j3 i j«jP-Il dlLo-uit L^'g.xCi ^ £Lsci^ jo t dlLo-ai^ ojI jot L^'g-CCi jis-«aJl liLo-uJl 

^ ft 

-Jj-Usl ^Lo-Ptx-wJ^l ij^3£> J L-ip-^bxi L^'g-xZj £ 41 jL^I l5lj-ll liJLo-ait b2iC.lj3 

.^5-LpJ1 oq £ I A^'i 4J3L?t-6‘ d-x-it j-0^1 jlS j^ £oljt Lt ixxpii icUb cJ3b?- 

eJLo-ait» djl3-LP JxL^ J CllpbxJl j^gsilSt Cxi5 dUlS d-b^J JS -t5ZJ3 

The es of the Great Barrier Reef «jL^j-Ll y^oj ^^hvtl Jb^j-Ll -x^l 
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UJUJiljLuJI Lpijiuill 

ft ft ft ft 

j-cyJl JojS :CJl5 L^lj 1^1 .Laid ,^1 dJU-u.^1 j-03 .and the Coral Sea 
Gray ^LszJiIl J^jS^ ^Lemon Sharks 03-0^1 ctiger sharks 

Fish Blue-Spine :)3 -ojJ 1 li jjiJI 0^3 dLo^3 cReef Sharks 

^3JlLo dU^3 (Yellow Boxfish ji-oSll ^3 JlLo d.^3 (Unicorn 
(Conspicuous Angelfish ^jJsl dU^3 (Spotted Boxfish iilUsl 

dU^3 (Barrier Reef Anemonefish jLsszjJl ,3jLaJj d.^3 

Minifin dU^3 (Barrier Reef Chromis ljLszJJI 

dLo^3 (Pacific Longnose Parrotfish Jj3hj dLo_*«3 (Parrotfish 
Fourspot jIj 4^jJl3 (Somber Sweetips j5ljJl oLLiJl 3L:> 

^LiJl 3iJ3jJl dLo^3 (Yellowfin Tuna ji-ol 4331113 (Herring 

(Deceiver Fangblenny (Common Dolphinfish 

twJjSll d.^3 (Yellow Spotted Sawtail giJl IS Jj jJl jUiLo dU^l3 

6 •“ 
(Blunt-Headed Wrasse (Barred Rabbitfish ^JiUsl 

-Striped Cleaner Wrasse Jok^ktl t-ohiU ij*'3jdJl3 

iijLiUsI jLs SLpJI J^ 33 j i^-dslo (SjdaJsl ObL^b iw)b2.(iJl ^ 

l33 ^JlsJI (jl JLj?CLtu3 G 3^3 ^33 1^1 ISI3 

3® j^l ^^33 (SjjlJaJl SjS t3 (jb?-jJ>l 3® ^JljrCoil CcP-b j%mS OljJsl 

^ ft ft ^ ft ft 

.L^1 c>- 1 Jo ijiccszj d.ail?t« ^1331 103 ^clLi dll3Jy^l S^lsslo S^3^ 4 jU- 52 Jj 13 k_aJl 
4i?-Lu-o 3 iC)b3^ jb^jJsl 3® j3.(Soj.ol j3i?-b (lj\i^t3 
d_J.*l^ CiLlcft l3lif3 (^^^^ j3_(ilLJl ^wJj^b llp-l3 bzjj^o IJlo J^bzj 

3b?-jJsl JwjPtlJ ^Jbsllll L3jiaJl 3® C-.52-OJ?- ibU-o d_L(£- 33 ‘^3^ 43Lo 3® 

Ol^A^l jdl)3 .LP33 3:)j^ift3 ^Lo ^3:* ds 4d.(ic CjLxP 

* ft ft 

‘$1.3^ 3-*^ Jl ^JlsJI J-oj Lcj3 (03^-0 J 3^1 43l J| 

.ijL^j-ti Ljbz-^iJi 3 i^jLp- 3® J^^l 

cLils i41ol^l L33jJaJl <13-0 3 4Aj2iJLU C>jlj| j^l ^3111 l'bfii3 

(3^1 (J33-af3iJl3 3^3-A^^ (ioll^l j^LsJb 03^0 iJl3laf^l 

G Jl 2^3:? 0^ ^ (Jl^_lt ^sJisd) 4x.a)Lail J'jlszj 
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L^io-nJI k)loiiil 


3JlJ Lo \j\^ 11^3 cWater Column ccUl 4^1 

jl ijjljLtl i3 liLIjJ [52^3 .(J_ooj^ jS_<io (i* 5 Lo i*jl3i^^l 

ioL^j-tl iw)L 52 _*iJl 3 . 4 jjJ 1 ^3JLpt«aJJ ijUil jJalll idlp-ls j3So 

4 jjj?tJl e-\j£>u^\ i3 5 jJa^ C)bLt Jj cftUil C*£>!j SjJa^ ObLfr 

JlLo - j-o^l IJjSi ^^13 tjJ3jl^ ^Llll IjJis ^Lol Sj\i?Jb jszju joi^ LJ3I3 

^ ^ .Darwins Paradox «jJ3jl^ ^jLa.o» _) ^>szj - 

i 3 j-'oSo djt 3Jwj j^JJl lj^ Jlp-I jiJ tjJ3jl^ ^jLoi 

jS_(tj ^bzB LoUij " iw^bz.^! C)l53l:^ i3 3^ " 'w)b2.^l3 ijJ3JjJl 

i3 L ^15 ai_J 5 Jl oLijlSJl j-o diLis j-o Obj^Jjl djda-ail3J Jiiiij cJjSjJlo 

J tJjiLiU jJLsd)! ^UojJl IJdJi i3 iw*£-^l 3j2i ^^pt-o jljb 

C-cPtoO^ 0^31^3 ^3)3 ib^-o-o J^LlIl J.52:^ (^^1 d.«alisl d_i«_aj C* 33 J 1 

.LpLujI JiSt ioUsl 

li| djt ^^13)1 j-0 iilJJJ3 ^LJajJl SjU-^ Lr^-* ;ljojJl 5 J Jls 

.« Jp;j'^_ai d_LaS^ b 1 ^ llsjJ 1 (3 lJ ^3 

Jack Silverman jLojil^ dJL^ tULdl Jlc^I J ^_q^033 

(33_j-^b_tu-tl ^i-dLt_wj ^3-)l £(^j-*-*-o ^ *^bJl 3^^^^ 

j3JaJ| Jl ijb blib ^35^3 £,^^U.l J C)lj-o SJlC- C)jjJbl3 iw)b?-*u.ll Oj^Js 
LrJI bl^ ^Jx- 33 ^ 5^1 (j^l iiLoJi£?t4l 3X ^j 5 ^Lo^l l_A 1 i 3 ilx 3 J 

iJ 3B ^Lfljjl Jl CJ-03 (^7^ C-ooSlJ) J33 J^bJl Jl ^ 352 J 

j*»LuSo ^wJjX J L-)3Jlil3:^ Jb^3 .i)3b*oojJl ^wJ^l JLi> J 
«J3lSjJl ^ib?- J LjbzJj j-0 Lo 

^j-0 Ljbz-ui ij3j ij^^3 .d_Lai (J3 -*-Lo ijuLf 3£?&3 jj-o Tectonic Compression 

.Aj^bj^X JLo_ai ^ ^ 333 *^“^**"^^ 

(^_^1 CjL93lpttl ij^ £^33'^^ Cy^ iw>b2-t*JI ^jjsj JS^ (j3Sbj 

jva^dl J tw)Lg-*u.ll Ccij oLijlSJl j-03 .LoL^ Cbl 5 I4133S 

C-*-uii3J ^i-aib 1^3523 jA-oLs-^l 0I3S 3-0 io 3 t -0 ^^3^^ liJbjJi OjIS i3j^ Lkll 
d_cctj_Q_ui| <lJu 0133!^ L-)b2^1 SLl) jo j-0 jlS ^3J3L_4«J1 j^a 52 Jl J3 .Rudists 
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UJjJiLjLijJI 


.Stroms IjLoii^l 3I Stormatoporoids ju 3J5J5 jLo 3 j^ 

Rugose tw)Lss^l C^-Jj jJis j^isJI i3 Lol 

Tabulate Corals JSLi ^ 3-cUj Corals 

^3^ iJS^ iJSLii 3-®-^. 

tScleractinian Carals oL>j-Lb tiLo dJ CJl5 J^Jl^I 

» 

j-vasd! 0-L> i^jJI jeiJjJI LilS 1.5^ -^3 

cLJu^I ^ 3 -q ^JlP (w-jL^ J|) ij-:?c.^l IJl( 1 j j-^laj^ 

Bj-fcicc- ^£?6 ^J| jai £>jC9 ^jCc- (__^3 - Reef Gap iuLssJij 

oLbljiul Jl52j i5j 3-1 U5^ .d_J5 tw^Lg-^u-ll C*.ai3-1 dJ-ai 

tw)Lg-*t>.ll C^Sj-v-itol jjuJL?Jl i^Lsj j-o J5 i33 cijMill i^^3 

ftLij (jL) (j^izSJo ftU-LsJl jia52J JsLjj^I 1Jj 5> .ftllJl ^>3 Ll1I*o^ jju-uJl 

j| C-ccp- ^jLi-0 ojjj>3 ((ji^Lp- J5L*tj d_J_cJI Oljy^L jjLzj d_J.*^ ljLszJJI 

.j«bj^l C)LLo. 5J1 pJ3t j-0 Lajt ljLszJiJI cLL) 

i33 .ioL^j-tsl 'wjLss.^LU JoJl^I -iixPLil jixtxpo J5L<i(j ^ ^.JaJb 

twjbs.^1 j-oJLtuJ ^1 J-gIpJsI ^ 3-0 ^bdl tS “^1 

iJ_o_«j i^Js- - iJ-oJL<iJ (j5-‘2s 3 d_|l3 dJL^B cJa-LpJsl jjiixxco L^-<-Lff- i^5dU3j 

j*3Lj (wJUdall ^ ^ Jlitl 

^ Lhjl i5UI agriwltural runoff (^IjjJI 

iJ-L ^3 cSiltation (^^,-oJaJI ^1^3 Jj ObL^I <111313 ioJbsJaJI ^ 

(jr^ i3 3^1*^ ijjryaJL) 5jJ^ lS'^I C-_ooLL)jJb JlooJI^ icU,l (jLq-«p 

l>^j-® 3 d-Oj£ tJl ■t3^-«^l J^ lS'^3^3 

Jjo U5 bjraSUb ibLol ^ White Band Disease cbia^l io^pJI 

jbp-j-isl 3>-o 0;i^3^ 3 j2s 3 3>-o J3^^ cii 

OjB jl^j-o 5:>U^3) Acropora palmate bUb Ij 5J3 jS'] t,^jl5dl 
jL^jjo) Acropora cervicornis b>;3j^b ^(Elkhorn Coral 

^bs^l cL) ^ Ju.^«:Ltl j^ (J1 jl5 t(Stoghorn Coral Jj^I jjB 
ills i3 A3 ^5^1 Lo ^yiJJi> i>?j-l>l t^Lbisl Jl 93 .dohlU i3 
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LP-coJI k)l0iiil 


.djs-cJaJI dia3Lc>wiJJ j^jJI ^Lco^l CJlAj 

L^ (^^jlSJl j-c^l i 3 glin.'gJI d_tu_Qj C-t9^l 

.^Ul ^ 6-® 

jJl ^LUil 3-^3 i 3 03 ^ ^ jJaiJl LjjJ IJIP-I 3 

■ Cj1Jlp-| i3 d.cfiiLaj i3'^l3 j.a-0-piJ 

JS_*itj SjljjpJl tdL^jJl iijljuLl Iw)Ls 2 ^I ^li£?ij 

ljLszJiU (jUl jLc'-j-tl jl 3-i2i - i3 - i3 iw--*-t«-Il3 tO^ilSLit-o ^*.*.io3 

£4j 1S OS^l i 33 £(jl 3 -*i> tj-C- SjLc- ^Ji> lJ^ i<ip- 3 Jij-o SLp- jji(_*52J 

/*^zooxanthellae ,^1 ObL^ 

C)Mi>jJsl JL«a£?iJ3 £(j^-«aJl J_jjoJdl ^3Jj-b CjIjJwjJj^^^I ^J_£i3Lu53jJl ^^3 

Sjl^^ j3^jljJ5l U5 LoUf liUj 

jL^ — J^3-lJl iiiJi53 jWjl jrpbj di^jjJl C)JJt> — 41*52-0 dloQ ^ cLil 

Olj-Sjj ^bj| i 3 ^J-*^b** 53 jJl tjL*J 3 £43^.003 jL^jJjl jo 4 xl 3 lSlJl 

j-o j\lS 1^3 £(j**jb jS_(ij dUi OMif-j-lsl 4 ^ 1^3 £S^^i?Jl jo?c.*u5^1 33 !^ j-o 

(^^1 ^J_*^JL**53jJl j3i j-®3 -Olj-iSjdl dLb ‘^'^3 (OliJJ j-o1a jLp-^1 

^■^bj3 — j^JJl ^J^ 133 jL>jJsl 310 £^lj-Il 03-^1 jJL*a,o 

L.A33IJ3 .Coral bleaching «jL^j-Ll (>a^» -j C*i?s^l (^1 Sy^Liill 
133 -O^-c iiLo^l 4^ Lc l^Lc-- jLojJl jl5 lil 3 £ 3 -oiIl ^js■ Coiio 
jl gs^itl j -03 *20103 ^20053 £1998 i 3 j.b.*xl) C) 1 Jlp -1 C-*5233 

133 .LiLc- oJibjJl i 3 SjljjpJI C>j-oi.**il 1S| oLLo-sJ! oj*j2i 3jui3 jljSb il^jj 

C)j^3 £tw)L‘g-*u-ll (jb jL^jJjl j-o 4 jLcL^ j-o Jol ^^Js- C*J y>\ d-oilj^ Oj^lsl 
£jiljJij^l ji3j52-o ^^^ 13 ^^! i^bb oIUj jl £2008 ^bJl i 3 |J«JjL*i 4i:^ i 3 

jlifj-ll J-5S^ l'j^3 -Ja-cPt-tl OjljJ?- ^LoJjI (Jl ^552J ij*<_*yi lw*.*_t*Jl3 

^1^1 (i*_***j j| C*-cp- .(jij^l jJaiJb CjLp^-oj^I J5l j-o llp-l3 

.i)jj?tJl ObjLasHI j-a jlSJ JI j 5ju5 itjLc-b (_yL) jslSJ (_yAl55 (^) 
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UJUJiljLuJI Lpijiuill 

iL_tuJ» ciailjjJl OjLiil US £^5JL5^IJ L^l d_al«ajjl 

.«C>LjLo ^1 IjlC- Lo OLc-^-oj^ 

l^j» David Quammen iwJlSJl laS^ ^ 

Oy>iA}\ '^y'y^ jls ijJjJ) .«4dSJ) OL)L*-L‘g-ll julSojS Luj^ 

5 OO 3 LoJS 750 ^j-o JJ! dUlSJl L^Ip-L*ux 9 ijulSojlSJ julSojS (^ya> Bjlp-I^I 
(SjdJ Cj^L?- tcUi^Jl Cib-o Jl^ SUi g-03 (Lb^ 

2^3 j^IjUy! cU-U- ijj Jj-QJI OL 1 ls 5 j_ui ^33 ^^*.***J 


i^Lidl ;j Ci^lill ^j-0 j'Syi ^3-*^ J-oS cLap-j 

4j^) jLps^^I ^ G^3-*^3 (3^ 23^ 

l3JL.(ij5l3 -(23 ^ 102) CasJI^ ((U-^j 90) ljLjjJI^ ((U-^j 29) J^dall^ ‘(2^5 ^! 45sjj!) 
( 3'^) 3 ^ ^^Lu_m£^ ISj 9| iSUcb djl 

^ C-*j?tJI UliX) ^^3 ‘^33-*^ jl (J1 ‘(3333 0^'g.2?33 

* *4 * 

:Sj\3jiaJ) yutj Jl^Aj 5j-u^a3j IJlu^ .dsKSua ‘IjU-soj! 

^bj 

Sj3jr>^' 0-0 
a-oJaMitl ^1^91 0-0 yy^ 

iulr^-jU) L^)^£>- i^JS' 

Ojji dUjJ^ 33-^1 tj03> i 3 jmUc- tiJbjjs ^ 3 ^^ ^ 

Jl 52J3 .d3uS>i 3)-o ^ Oij^ 3^3 

Jj>j 3^3 cOLpsJ^I dia?!jo CaB^Lo jua3 Ca3^ ^yh>j OlJo 0^ 

IJo cJaiJl ol^.*£?!j jSjo 'wJjUi' 4J3 cJ-oj^jJl 03^ OysJo^ ‘6^3^33 o^-^^ 3^^ ^3-^3 
1S3 cCjJlpcIj^ UIjo .ULojB (J 5S0 0^ ^lLoj o^S djS d»L.t*oJb ^Lislji- 

(^^1 liiOLaf^-Jl ij-o 8j^3-o LsdaB |a3lb ^LflsljX- Jlp-I cLjI 

J-(xl£?cXI 3)-o 5^Lo 3)-o 3J^.3-o 4jdfl33 ‘^3^ ftUai- 'dyj£^\ Jx- L3) (,ydj3 

(J-J_*3 tj3-dl '6^[a 3 >-o ic-3-0 ^ 5j3-4uLo 3 )-o ^ 3^3 £4J_cQ_a» tw)b 3>-o O3SJ 0^ 
^ 3 djl 3 £j^5s^ 1 ^LLipJl 1 Jl(Js 3 )-o ic-3-oj?w3 djjJ £iLS-3L*t9-Jl J 0 J 3 JS 
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L^io-nJI k)loiiil 

JI5 US dUi ^3-® 0^3 ciJjLSsXl dJ^Loj^l 3)-o iS jlS 

. I dJdzjij Lo>^ 

Ui^Ju IjSjJj^ .LIrS dJa^nyj J-oX- d.JlS i^Js- ^jlsJJaj j! ^LiisI^ 0^^ 

jS^ j-® (J1 (Olj^Ipttl^ i_Q 13- d^^szM^j bJijjJs 

3 UJ^£>- l 3^_P j^jJaJl CSS U-l->! dUJJ^ jL?- J3 

Lilia3-3 ijjuoJl (j^!^ 3)-® '^3-**’! (bridled terns ^^£>sJI Lilian- 

& fr fr 

4jj^)3 4 j>3 3S ^iLoj ^Ib 3Jb3 (Lesser Crested terns JUiJ) j:?^\ 

^ ft ft & 

J^i(Jl jS liU cSj:i!3 .;>*'ljJl eU^o IszIj dJ j^^j ^111 black noddies :)3_(*.^I 
(LoLc i^L?- j\^ j£>iJ\ j^-Js C)Jl> ^duLtujg.U J 5 -^ 03 ^^^ 

.LLoIjJL i^d 33 i^iiLaj L-^^ejiaJI j-0 0 ^ ‘tj! 
(aikib C)^ 5^1 dliPiys dj_**us_<iJl dsUaJl ^13-11 (3J^ ^Liislji- ^jb-! 

(djoJLo d.Q.U’ja CJS .cUsb ^^ja>JusjJ jUa-o^I oL-o g-o^ ji>I^ 5 ^^l 3 

J 3 (LoL^ d.l* 3 jJI j\£:- ^LLujpJ La333 jl:^! '^3J USU* jS dJbjb j-03 

(6jdiL-o ^liipJl ju yo 3 aIj C-dS Ly! IJl>3 . 6 j.c^ 4jU-**usb jj| LiJsiiJLft J_«aj 

yo cilia:?- (JI ^Lilsly CbJ (SyUo d_«aLtI ^L?- CO 13-3 C)bjL« 

ciliapJl jl» ^Lii>I^ jiy 03-^^ CjLo j! c-<^ L03 dJj! U-y ojLii^ oyu 
Lo jliyc ^ydtl ytdl cilia?- jL« (Cjiya Jx- JS3 dSL j-I 

dj! yo IJl) i^dll (JL^dJsI dUS jLLj ^xJLuAb djJj ^Lii>I^^ CJD .yJ3J d-o^l 

JupJl (Jl 6 jjyd^ ^ ‘ilj^! djijj 03 ^^ ^ 3 ^ -CjIj-o odLibLi 

.Lt^i^bao i^Lo-cLu’I ^iJl 

j^! i^litl oJ^3 /*^Hanukkah 313)^! j-o ^3^! il^l dUj CdS 
Jl5ej 3 . jCijE-oJu - Ja) jCj dJauiIy - d_tlp Ja)j 3 SycJu yo UIJlsloJu yLptJu^I 

.^lia?cJI j'^ d^U^ coS d^liaJI dUS Iaj (^3^1-*^^ dj^^Loj 

djSJ iJjlsJuo yd ^JS' IJajJ djJLP-3 ji3 (ySdl ^w?J yo dJLlIl dlij 1^ cLLsdl jS 
-djiiyJl ^UcJl g-O ^jyD jSdo Loilyo 3>So ^ S^ddly^I (J| d.(^u-‘Jb 

.[jjU^jriil] .CL)j3JI d L^Uj ^bl idLi' SLi yJI i)i^^l iLff-yi Jlp"! (^) 
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UJjJiLjLijJI 


Jlssj Lo A£>-! DK -13 ^3-11 o-ollajl (3^^ '^^3 i 33 

J 6 ^)i JlII C^j 4iic-JJI olib 33 .Kenny Schneider jJoL<i. (^Jo3 

3j^Jj J-dJl uQ2^3^^ iJl cU^ l)I 0^3 (jC^Lui 3° 

^ ^ J3 jjobJu jl5 .dlds 

^ IJl*jej LLaw-Oj! ljJ^3 ^LwJsI ^-Q ‘n') j! A 55J3 .'^.js^ iaS 23I3J5I JoJupJ 

liaj! \jj\M dUi J^3 .Ijj3Juj> 3^ C-<JLi33 Lo j^/^3 •CJ3l)oU 
(J^Sj_ui Jjis .^LqJI 3° ^Llacd Cjjjo .^Lajj^I 3 0^3 ‘^355-^ 

is^^s-o 3® 3^LoU»-uf Jj^3 ?4ia£>tL) 3i ^^3^)3 i>LcuJ) 

^3^3J5 3i c.9lLd>I 4 jL^ 3 Uii^-Qj-u) JjJ> ^ip-LcMdl 3 ‘^lSLLuJ ^.LC>u<aJI 

(DK-13 g93-Lb iolidl siIjA«aJl iol^ " jJobJu3 Ul - UjiaS ^33 
lj!jL>3 OLLlsJ) (Ls-^\ OS3J dUS IjbJLiiiLAj ^ (j^j^ 0^ Cr^^3 

ft ^ ft ft 

ScLo^I 3-® i 3^^^3 (^3?^ dj^LsJI j\£- ^j-®3 -^‘^3^1 

ft ft ft 

.b3! 3 C)lj-0 6 JlP t^hjl J^55-(iJI 1 JlI1)3 (^Mo j\S' 2^3-0 3 CjjSzJi^ 

3L?-j-LI Jujdl 3i 3'^^ L-xj-uJls i6JLC>-I^l SjjpuiJl ^3 3'^3?'3 

IjIsj (3 - jjL>b_(ii3 U! - 1 j3Jj Jlos 3Ui g-03 j 6 \j 3X0 jx- l-CoI j! ^ 

.liUlcdl 3 

J5 3 j-o 3 .3 j-ojiJ 1 ^^liIL) j-'^^I 3^0^^ ^3 f3^ J^3 

4jjvuilb» h>j 3 > 6 j iiljo 3 j-o-^I JLs^l jjEJ3 c^lx 

jl J J33 3-0I31II 3-0 ^5) (mass spawning «^U:^JI 

ft * V* 

• dUjJ L^3 UljUd Jl O-oj «tJx3 (^_ylj3ij ^! <..js^ -)L^*t-o d_xLo.:^l «l5jvull) 

3^ ''^LIS3 (^^3>w-L^ ^ 3^^ ^AssJL) L-dx^l 3 

4xc>-LJI 3-0 ‘^J'^Lj jCt5sj ij^j-uJI 4 jjvuiI1 31^ ‘i-LLx3 .budding «^^xj^I» J^L?- 
JlP-I^JI JjI^j-LI jl 3I ‘ j3^i-^J^ (JiOjjJI ^j55.3l3 ^^ii.'g-O ^ cL-ul^I Jolcd (d_J.LC>Jl 

^jj?- 3-0-^ 3^3.iLo 31-^3^ l 3 xc>- iUs-o 4J3J-LI C)1 jI3.lpJ 13 L^J-o 

JlOIssj 3^ (iaj-«aJb g-^3 jL?'j-LI 3^lj-’ c3.*3^ Ju?-! ^3 ^^^03 

i£>-ji3 st3-3J) 3-0 -t 1 aj! 
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L^iLonJI k)loiiil 


- jxOxAJ) JlSZJ L|)i ixC-U^l ijJ-Vbjj) O JlpJ C*x 5'- - Sj-V.^) 4UJ I ^I Jcgl*4.tI3 

w ^ 6 5 . * 

4_cLaJ) OLjL>jJ>) djjjjiaJ) l^l Lo c«^^:?i5>uJ)» 3 OLjL>j-t) I J-o 

CcL?- tj-o 33 j>JL> f3^ 1^3 .(jiliktl ilL?- ^3 Jj^Jo LoJl1£:- 

ijuJIj^^I ijruo-LJl jiossj Liu! .Sjjj-SEuitS 4j15 ^Juj Lo J53^ J-M. il ^jJ 

l^s.0^ .C)Ju>Jl iuiljii JJlu?- JSLiu 4jL<a£>- j^-^^LLJI 

^ (LuUs-tiJl !-£^5^ j^^I (j^i5U ^j-o C)Ij-o.5£l*w-o 

^LsJ «jOc-ttl jU» icU-LJl Ju>! (J Jl3 U 5 (j^:) Acropora millepora 

L^l 3 JuJ 6 j-o.jsl***-o «Ij^^J_oo cl 

^j-o LuIjriS^L Ju>-I L?-^-<x*u-o ^j5u ^3 .d_Q^jJI Ju^ jLpt^l ^j-o iLc-^-ojpto 

.CjLuL^j-oU ttJjp-ljJl CjU-LwJI ^ (jl ^j-o Is^i^ ^Lo«a-o OJu ^33 jul35^^I 

CAh'g-lutI jl Juu3 .LuL?- j-oj>l L?-LuiXo ^Js> ^J3jJ J5 jl5 dUS j-o ^Jj 3 


,!-)tA' i ;jJis3 t^jUsb fj^ '^3J j-® ^-LjSL^ (^^LaJsI i.^iij j-0 Iju>-l3 
.^_^L?-jJI jjjJI ‘i*-*iu3 Lij3 j3J jlS^ .C)^L>-j-oJJ Lili-tiJI 
J3£>- cJu^jJj 35 dj2-oL> j-0 tSelina Ward ^333 L-J-cut c^3Jj^) iu*_uj 0-oL> 


.6i^3 tlAoX- JusIauJ JLJ3III tlct-Js ji-o 3-0)35^1 C)LuL?-j-LI (jul3£?-l 
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UJjJiLjLijJI 


ft ^ ^ ^ 

j^So j! ^jJ ij^ ^ lP 

LJjvulJ^ j^oSjJ ^3:^3 dJ^Aj l^Miajl Jlsej^ .Li^^b CjUI^ojpJI 

(j^l 4jij3 4i^ii ^^j-’ l^l£-lJal**iI ^ jlS^ lij (I^LLo! 

^ 3^1 Jaiainj ‘^J 33 C-Jl 5 CjLjLi^jJsI g -«^3 ^y?^.S 

ij j-vfcjJ) 3 (j<a.^-5^1 job j*>jJJ ^J33 CJl5 .jioojxll) j-0 4Aili^ja Ob^l**J> 

^ ft ft ^ 

d_o.d:?sltI gj-tijJI C)b^l*u-o j! .dj_oLt5l BJoJlsJI CjI^J-wJI 


bisjljjiluil^ CjIBjJI ^ C)b^l*«-o U5 .L-*jja5>clIl ;j Ji^^bLo josUj (Jj 

l^-t«j2j ,^3JiaJj3 0 U 5 I ya iuL^j-LI CilSjJI L^ L^lla-uil^ ttoLs^l j^I - 

ft 

.OJaJL^ C)Ij-<s.^j 1 *«-o ^bjj ^ IJuJ 3 (L-*lo sl^^ 5 ^ 

Jb?Jl CJJi . j^I £ttjJ_ui J5 C-Jl5 (4-oU' d_i«aj3» >ij33 

Ju_***5l ^b Obbs^l ^ 4jjJu:^ Olju^ CjIJlo-I ^j-o tj^I djif. Lo Jx- 

ft ft ^ ♦ ft ft 

J^«a 3 ! - JjXIawJsI ^3 bjjJ £l*i £^-9 *^^ 3 l ‘b 5 ^ 


.«C)LJlj:^jijI j-0 d 3 j.a 2 o blxj 

^ ^ ft ^ 

t 3 jJ3j:^ j\i£?-Ul (josEJ £'®-**’ ■‘^'-b-UI ^ibb ya ^b-0 Ca33 ^33 

dJa^^ltl iojfJI j«bl^£>-! ^b>J j^^Lpo I^jU pJjJI LbJl C)L«IjjJI Ljlills 

^J 33 j-o l^-l-o (ji^ij-^I o-° (fj 3 ^ 33 :t ^0 


icLs^l C- 0 I 5 .djU dj_LoX L-u_op C)Ju?- djlf.^ g-«33 ^^^3 

jl5 3 jJ3j:^ ^ C-Jl5 C)^b>-j ^3-o bl^I j^! 

^j3Sb CjIJlss-o dlbjJs ^jSb ^ .cU>I C-lpo Lo j.tJr^.'gjl O^Ju J34^?^ 

tjj^^l djaSjJl gj 5 b! CjS^ . j\l 5 s 3 ii i^Js- hjJbh dUJJ^ tSjup-l^ dJj?^^ ^Lill g-uui^I 

^3-0 IiiJX (SjfCS Jl5!J3 .CjJs>0 C^^ jl ^ t5jL*JS^ jX C-J5 djIjuJl 


OLJL^jJj) 3)-o ^ ^ b^j^Jj?- \js>- Jb?J) ;3 bjj^3 *^3^ OLJL^jJj) 

jJiS ^^^^Lu5x JSbio ^jSJ (L-J^l JLj:^ Jx d.^:^ dx^alx djl5 Jl^.^ 1 
JasLulJ Jbo t^Ja-uJl y>6 ^qIo 1 jlS^ jJI CjIjLij ob-LI Ci^llol 

bjjX djJuptx) ^3^^ lP b ^5^ jy^I djp-3.a2o bljoii dibjis j! Ijl) -Jx^I y>6 

d,o^ LoJl1x3 .^LqJI ^y?iu«xiJl j^JJI yd d5E^ ^L-uJl i^Js- JSbiJj CjIjd^ 

.j3-l ;J| {^jSZA (^bj) 9-yh^\ C-c^JnftI 3 cjiliito cLLl ^ 3-0 C*£>-j3- 
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, £ 


UjI jJI 

Alzatea verticillata 


Miles Silman jUi^ jLLo jlS" 

.IJlP- d_LoOJ?- L^l .dJjJiJuO (j|» 

LoJlIjzS (JjzJjJb 

ojjis» tiljJaj C*iJj ( 1 ^ J 3 I ciiLp i 3 

ijSJ £«ib^i 5 3I 

cL^Lp- j\SLqiI1 i3 LoAIc- 

ij ^^^-***J ^5^3 

-j-o^l Ijjij dfjAj tdjszJLJl CJjij i3 

tfl 

I AxJ 3) ^ ^ ^ A^* ^ I AxxaJ 1 d_>_tt<J 3^^ 

i 3 L-iiij L5 .Sj\pcJJ Sjbj JiSt ^-‘-*<a-> i 3 

JLp- ^Lp- t^Js' cPeru 3jo 3 )-® 

dx-Lojjl jLj J-^ <1*3 133 ^ Andes jjAi^l 

i3 jLc^t A^^ ^ C*xp- t^AS l_aJ1 


jl Objlalll j<Ss 6 » 

iijl^I.upyi ^^jJsLAI i3 ^ 3^5 

t^Jj liJllii j^lalll itLu jl 31 

c;^^Lu j^JaII . ..il 

ijJj t-cv-^ll jjs jl5 il^sAl Uis 
«jL^yi isb 
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UJjJiLujJI 


(jlS jl^^l ^j-O l)^ “ djj.JLj?Jl 

ij^ocuiJl Oj 15 -^j-j l-^l j-!^ C-ol5 (^^13 tLo Jlc»- ^J^ l(^U.orn IjsLi^s 

^Jl^jJl ds?di>^l> j-c.0^1 ftLu*_tl lJ^Ij?- ^3^ cSjljJ^Jl C-olS 1^52^3 

Alto Madre de ij*' 3J^ ^j^Lo 3ilt 0^ (Jl3 6^ 

tBeni (^^-i-*-) j-^ i3 *-«2j t3JJl3 i^j-LI Dios 

j 1^1 II iljj^l (J^3 .j3jLoyi l 3 Madeira ^ 

ts^ d.*_Jisdl j3-dl 3-^i>3 Manu 33I-0 LloLoI jlS 

.^LszJI i3 

^ e iS c 

a.-g-«*J J5 J-ol 3 )-® -^13 ^ 3 ^ *^^33 JLc^ jUJL-ty 

3)-o j^I LljjJ L4 )Jlc ?-3 LiksLoo (33 i^JS' j^-JaJl 3-® ^^3^^ 

fr ft 

(j-0 ^33 L-^1 

CjLoIjjJ! 3 ijr^3j^! d_>3lk) 3)-® 3oJLft3 jUJl^3 Ul 3-® kLLo3 J 3 US^ 


JJLo l^Lci iLfl-Lkul Cuzco 4-L>Juo 3 -® d.-o3 (j| LJLsd! 

3 L 00 ,jry*‘-'®-i> 3 ^ LbLlsdaS <i3Lw_ts! C-ul5 .^L-«aJ! 

(3j-k> 3 j^-4m3 6jL_*wJ 1 C-ulS C-*-£i?- cdiS f'3-^^ C*3j^^l dJL?-jJl 3 ^ cja^ 

^wJ^iaJ) (JJ3 ^ 3 -^ ^ 3 ^ v-07h OlSjJaJ) Oils .i^j^sl «3 j\t- 

dLwjJl Lol £LiJs^^i ^3 J-<3u ) OLaJa52-o3 JJs^ ^>1:^ C-UIS 3 3 ;daJl 3 

3-^Loj?u 3 liLJLll 3-® CjLsz-33 313^^1 L>Lj 3^JJjJ 3 ^ 
iJ3LLlI 3"-^^ 'SJ^ lV® ^3le>-!3 3 3 ^33 1 ^ cil ^'^33 l.Aa Cj3IU-e>- (3 

dU i 3-®-^ . ^ b 1 iszj j 1 6 Juo jj-c (3-b**J C) Lo^I-a-mxa d!jCu3 d! ! 

tJ.iLs2j Lo 3 bJL^ 15^3^1 (3b3^ aJJLco^ i33-«*j Llai> 3 !j-*3- 

-Luj^ lH3^3^ 

di^J_u4_LM) 3 I ^ Lwd} I (3 ^ ^ ^ d^3 03*^^ ^3 i,j^^3 b l^dcro) 33^^ ^ 

.(^1 J1 :)55i -i£aJJ 33 -^ 3 ?^^ 15^3^1 3S2jb d^JLPdCuxJ 3^ bi lJ^3S^ ^L-o 

452^j-o 3j 3 (JI $3-3^ 3-® j3boj?ij IS^^l 3£'jlj-o jU 

Ijl^ ^JkicLiwj oLiJsl j.^ 3 ^ ^3 bjj -0 (^^1 dLbJ JL^ 3 

.^jptjliJl aLI JlLo 
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jLuiJ^lg ojL^I 


> cWake Forest C--aij^ liijj <i 52 xL> ij cjU-L-oij 

3I 4 lu ^Lp Lajt dit U-Lp cOLL^l i3 4 lu ^Lp 

j^SLolJb dtjo .dJ_cJl ^Jp' JiLoiPtJl i3 dljj ^Lp 3! t^LpUjIi^l dLo 

J 3 j^. h cLiLJl Caj 15 L03 obL^I Cjbz-0Mi?to (J^So d^JlS 


i3 iol^iMi^l ^^LLUil i3 ^ ^3>^l i3 <J1 6^11 ■ j-ojJl 

j^.^b i 3 CAi?tJl ^J^ dUi djszSJo jt jj3 ((^goUsl 

* * UJ ft 

^3.0 dJ^wJ-tO ImJ I ^ ‘ (.,7^^ d i ft ^11 1.^3 • ;_biii>^MU.41 ^ 

liilj jj3 g^LiaS J5 jl 1-^3 -^J^j ^■^kii3 ^Jp j.co (^^1 OlplJa^l 

iaM«J3l.6‘ djLs t^_Q J^LojjI ^Jp gpj -J^ip' ^'g-4.Mt LfiiJiJLP3 - 

£^Lo dJLiJLp- i3 JoJui ^bJI (J| dM_MjJb3 .dJ_MJI jIAo ^Jp ^_Q 

dpiliktl CibL^l C)b2.oJ^^^ Jlp-I jj5 di?ijg^liaS J5 jl 1 jjl> jls 



^aj3 .JL^I ^ 4 l*«*L»i J^b ^JS' LbL^I (^1 OlpUa^l ‘( 26 ) J^JJI 

4 .UtJI ^ Jjao 41 mJ.mJI doi ^ ( 1 ) ^Uaiitl 
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UJjJiLjLijJI 


jJuo-o (JSLio (jt jjxtLJI dLi-LC i3 CJoLuJI 

^ 9 ^ 

g-03 .liUJJ issJLiLo lilLliJs O5S0 JS3 dj^pJsl ^ 1 ^^ JoJl^ 


JuJL^I Jls 2J ^ JU-*iJI twJaJlII .(juJafiJI i3 jr^ C)Jlpu_«j ^LsJI 


jo^ .LoLp jjuMj JlLo jl 5 (^^1 4 £?-LuJ )1 ^_Q*0 ') ^53-01 ^IjJI 

JL-CjJt52J t 3-03 JSLiiJ Jl9 cJ^I ^3-0 d_La) 

SULsz^ - (^;^till 'w)jJl 3! ringed seals ioiiJl Jlo - JuL^l 


.Ju-L^l lidS L-)3Jj LoJlI^ 

d-J £i*J 13^^-**’^ 1 l 3 joL) dj (33^.i_ai 

6 • ^ ^ • * • * 

^ ^1 ^^ollJl I (^I (^LoJ^C 441 

^^jJl jl^-tl i3 i*jl3i«j^l jl djuiLpij IjlJ cLo Jlp- (J| 

.^133^1 ^di^z-o djJojlj 

iwJaJlIl ^_Q 5 'i OjI tlooljrisl d_Lc>j ^Jy^3) iJbJl dJ^^-jJ! dJi£?J J-^io 


£L-JaAll JlLC aJjpJI ^3 -Q 3 j\^ djjs 5 ^ diipcUl idUj dJbjb) J-t-oj?- (jySZjjj ^3J ^ ^JU^AJl 
C*.*j?-3 .^jllL) 3I (3^1) IjlJ .(d_Lp-li j33Lt4Jl ^3-o j-ta 3 - dlbjii d_tlp3 

J 3 i 3 iap- 360 dfbji) ^ 35 d £63!:^ dj?clj (jl i^Llc- cSy?d] Ja^ IdLC>-l3 LftiLcol dlLlji) j| 


£jjJLi^l JL^ Jj dll^33 JL:^ (J (jitxszj ci^j^ 05^ j-o jb^ 

{J^3 J-*^l33 .L>ji^ jL'g-£-u>3 33 ]^ iai>- jl jj^ ljSL£i )3 


jlij .Ellesmere jyjjJ] iJl J-^ £L-JajiJl jja ,h 5 *^ 

jSLoJ jljl (Jj IjJaj ^3) (^l j-o (3*3 jI CjLj 3I hy:^ (^l (3jj jJ £gJaJlj £dlp-jJl 
iSy j-^ ij^^l 3I i^l (3jJ jJ j^jJl (J -^3 .(JU-«tJl 

6jjj.^l yaJj (^d^l JLLP-3JI OL-LII3 .jLpl^^I j-o DjLipI jSL^" 

. jLL^lS' j-0 J^l Jj di^lijjl ^ (3 jJl £Arctic willow ^Lni^l 3^^ 

* • ft ^ ft ft 

L-JaJiJl ftb>jl J J3^?^ ^5^ ^3 C*-oo-ol ISj dljl Jj J-03J 3j^ ojISjI jLil) 

.(«djLft dLoS ^Js- >._Q Q") dljl» djl^l J dJjJLl*«i £jUJdl 


llib J - Nares Strait (j**jjlj (3<.*Ao j\saM) £b3lc>- d.c>-3lJl J-0I3J Lo-*-*J3 
- LjLp- ^3-03151 IJjJj dfjru-oi Lu^ £ 1 JlJLszj j^l (^^JaLUjl ju (JillJl ^-*-*< 3 J CA33JI 
^ Baffin j^b J>5 zj 3 £Jo 3 LL)j.ft J ^.>^1 3^^ ^ 
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jLuiJ^lg ojL^I 


6 ^ 0 ^^ Lojl ^ Sjjjj^l ^jj 5 > {.J ^3 -O^L) J-«a 3 

^ ^ i. 

JSwJy 3 -cuJ k» 3 Lai-kaJI dJllfij jl U-Lc- Oli-ol^ 

- iiilL>j i 3 5 ^ LoC* j 1 - lj^l 3 .jijj^l j-o ioj 3 jJif' 

.Quebec is^LLLo JUd. ^Ungava Peninsula IsUu^t 0^,3^ Jl J-*^ 
c[Sj^^ CJ-0I3 Id jSJ tjLptJj^l JU-ii ^dol 

IjlzS ^ ^UdJl iUJl^ .forest boreal ^UdJl ijUJl J1 dbls 

OLL^l J 5 ^£?ij J^3 jlj^ jLLo ^£?ij ^J^ J-«aj 4 i?-Lu-o JJ^ 
iJUdill i)L^l i3 ^JSJ .(jij^l d.o-*J_uJI 

3)Jj-'^ 5^=^ \S 3 ^ 0 ^ cIJlIS i 3 (jlJ 3 jLlfl <ij>Lw-o .jiaij?tLo 

^5iJl3 cblack spruce idu^ljJl hjs^ dJS ^ U- jL^^l IP5J 

.balsam fir white birch 

.(.^.dAS La.AAA) J^l^dlj ^l^C.M)^l lj>AA-a) c 3 lX^CA..^I 

,^1 Eastern Deciduous Forest ioiiiJl ObUJb CJ5;3j^ 

^jL) iS3^ c>^ idJl 4i?-L«-o ^_Qao'^ (^hv'i Lo Lo^_ Ojl5 

i 3 -j^-dl i)L^l gtaS J 52 j C-*-C (^^1 jLc^^l j-o L^-oJisz-o^ c^j-Ol^s 

^J'LmoO.^^ j_^JaCLm)^.au_) bo Lo (33 -^-d^cXI ^3^ ^^''-ua-O.^ 3^^ 

j^l dllfli (djL«-o (J1 ^ibls Jlsz^ C7d^3) idLo-*iJl bj^3jU i33 

I 5 oj-ot ixu)^ j_ff ^ j-L'g.^io3 J3^ jl (j-® 0^3 '£- 3 ^ (>® 

L^i^^-Lioo Jojj ^ (^3^1 Ijl^ Belize j-*-bj jt dj^iiJl 

.d_cL? 5 -Ll jLptoi^l 3-® ^3^ gulo^sg^AO ^£?b L^aS '•^ 3 i iS^j^S^ 

(j-® ^ Lw-o^^ 3 c-I^Iao^I Ja3- |J\5 z.a_ao 3 ^3lj Ja3- j'OZJ 

Sj-CLp C)^b ^^^3 •3j>J (J1 ibb J^i>-jJl 33>J3 ^33^ 

.Sjj?tAbtl jLo-L_AO OLc-UaS 3>-® (J1 J^iaJI iai>- j-C cLj jiiJ b^Jj> 

Fort 03)ljJ bbj^S ^3-^ i?-Luoo d_J5Jl L^l£>-Luu3 Jibsj ^^^1 cOLc-lJaiJI 6jji> (33 

> - 

Lp^ j5J^3 ^Lau-oj^ 3 L-dJl Aii] .djbJuo cLjjJij jjL^Lc Tryon 

IJl*^ iJLodlll iiL^l (3 1^33-^ l'j^3 tdLljij jb^^l 3-® 

.LQJZ-O 3 ^aaoo 3 >- 35^ 
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UJjjiLjLijJI Lpljiuill 


OLiiljAll Lajl jLc^^l ^Jx• L 03 

(Jx- ^3-JalJ ^ djl U-Lc-) *^1-) i3 ^ OLp^-oj^ \ C,\^ ObjJaJlJl^ 
j^l SLpJI ^ 3 -*J yp^ cioLc- 3 j^-«aJ 3 . (J| ^UjLi 2 i^ JWS j-ol 1 j ^3 ^j-Ll 

jLio3 j-o ^^LLUil JlI^ (j'-J^JlJl JJS- Ijiis 


latitudinal «jbj^l ioo-LsJl OLoi^l 13 ia-ojJl 13 ^ 

^USH ^LsJl ^jJi I4JI jLi.t ji^ cLDG 3! diversity gradient 

3 

^3J 0-0 ^Alexander von Humboldt CJ3^3Ji> 033 jJlL^uSJI 


1^1^333^^^ 3-03^111 ^3-*-^ i£'3-‘*-^ t i ^ ", A » ^aIL) 


(4),, - 


Ol3U-**JI ij 


SiLpt.«Jl3» ;1804 ^LszJI 13 ^031:^1 I 5 oj-ol 3-0 4 jJi 3 £' Aszj CJ3^3J2i iwxiS' 

9 6 

J 5 3 t33LuAlL ^ ^3^3^! CjIjLiII LfiiJ■^iJJ (^^1 dj-AAJl 

3 (juia-oJl j-o L^jJkJ ilijj i)3.cpJl Sj 333 3J0JJI3 

^-0 tilLpJl c>jji> l 33 j. 52-0 j\J^ tA ^ J3j-® ^^^3 

^ ^ 

.SjJbUaJI OJjb 3 u**_Q 1I iijJaj j-o 

i*jl3Lwj^l i3 ^^3^3 ObjJajJl Jp^ 

^Ll)| 03^3^3^^ L^JJu 03 ■ ^3^^ d^-uxj ^Aj eILtj& 33^‘ ^^ ipLoi 3^ 

CjLjI^I jLs £cI3Lwj^ 1 3-0 iojidl ^3^^! t3 dA^l 3 J-*-oLpw 3 

-Aj 133 OljAb C)3 Ap- C)^UA £?-1 CjilJiJl iAC- ilj UJS3 .j^l JLi^l 

dfljjJs 3 ) .SAjA^ Api^ 3 t Oilijl Cilj-iJa C) 3 Ap- JUA £?-1 UJ 53 


ApiJ S3lj£?- 01^3^ 3l ^3^ A? ^diJ3A joszj d-Oili^La 

.(CiljAlaJl JAsz-o ^^1^3! ^J^ 

^3^Ldsl 3 5^13^^^ 3 ^ ^A£- ^ 3^3 3 l 1 ^ 3 ^ itjlj i)3i^ <^^3 

Ja-A-dl Ia^ L{i 33 -AufLuA^ Aol3'<»Mr^l ^^3^^^ '^3~'^~^ Aol3Aur^l 

8^J2AaujQ L^-l 9 53 ljj?JI CjLc> 3^ 3^ 3^ Aijl3L«j^l i^^LUsI ^J| Ai-tAJL 3i^ 

53 l^^£?JI 0L^3^ 3 03LalII J-<SJ?0 iijl3Aa»^l OLolSdl 8333 3t^ AdC'3 .L-t-twJ 
3-C^ c^llo cAr^bJI dQ<Q^a!l AxC’-lltl (,3^3 cL-c^ui 8 ^ 3 Apu 5 5 ^L& 33^ 

Oi?o dJLjb) L^j-Lp iwd^ill 3 ^A ^ CjLjApcj JSLiJ 3^ 3^^ 3^'^3JI 3^ JMiIl 
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jLuiJ^lg ojL^I 


i^^JsLUsl JLpJI Cj 1 j-o-o (J 5 S 0 ISUs» IJuJs jLio 

cil ^ ciljisJJ <lJjl5 j^S”! CjLjISOI CiLss-oj^ IjSuis^ 

.OJoJlc^ 

djLiLpJl jLs cijjJaill oJl^ Lii333 tiJLijis^ 

ObL^ d.^.w_<ii dj?s^ <Lt .ifi'jkS L^t (^yis ^^LLUib ^315^2) U-*3 3>)^1 

(^1 J-*5 (^3^ JlLo 1^1 tjU-uJl JlLo OjIS SjJaJsl ij^jLo^l 

CaS^JI j -0 Lo dfbjis jl5 ^3l3LUil i3 - j^jbs^l Obit j-o 

jj^£?ij Jojj ^ cJjLiUsl l3 o| ^Ijfu 

JbJI OjU dUj53 .J-oo ^J^ (:uS^U-wj J-waj Jl^L^ SUoxa 1jli 5 JS CblS c^Imj l_AJI 
Is^ i 3 0^1 jb?t^^l 3 -® (jl bi 3 -® i 3 

c c c c 

5^5^ 0 ^ BjLc- ^Jb jjbicc«Li> ^ 3I Cb^-ojvi 3I ^jjLbjl 3I Nova Scotia Loi^SLoi 
^j^sl j-o .Ja^ d.^Usl jCLtiJl j -0 SJlP i 3 (^Lp 3 !) J-«33 

(Alfred Russel Wallace (j*>^l3 J^\j JojiJl ^ j-oj-b ^32111 jt ^,,> 1^3 
j| Jll C*xp- tajlsbijSl i 3 ^ ISjbioo 3 ! tj-) 3 jljJ LusLlo jl5 ^ 5 jJl 

iiJLdi^l i 3 Lol £i*jl 32 «j^l ^ 3 b>bJsl i 3 ^^^«4J3JL52-o du^jJii (^^Ja£?- j 3 JalIl» 

.«C)b352-oJI j-o ^ j^JlP d^jJs i 3 J^» 

JiJlsbijJ ljSb-0 ^3-211 3-® bs-L-txP- b_ip-j ^^-5 

b^Lu3l33 032^^^ ^wA^-rMiJI C»dl3^ b&l^.<o3 ^ 3 ../'^ 

.^^ 3^0 tJLaj>) 03 J (Jl ^ O 3 -UI *^^33 *J 1 ^3!-J3i?o ^_q A (^jLc-l 3 ^ 

bJ3jj .8btd,l j- 0-0 3^50 Ll.^^13 L*jIJl 52 jO LlLoJ>- b-*-w.J >ijbJI y>^\ (33 


j\Xei (JSLij OlS y:^ ^J 3 ^32j1» jU-L-oi J JI3 twA^S’^uwJb SUo^l iL^I Jl 
J^3*oqU 3Jij IjLti) .LoL^ (^^yili’CLai ^ jLLo^I 3^ CjLLo g-«aj 43Lu-ts .^UjLtb^ 


Cj II ^Jn.Ql! djaJjxLtwJ 3^ ^3^) liLE>cJuo 

£d.xAJisl tJi *^^ 3^1 iJ ^ ^ 3 ^ * 3 ^ j-^Is cry 3 

3 Jojj ^ b 3 ^j J-o-i^tJ 132^1 j-LS-«aJI JuSj3^l 3^ ^3 -L*aP' ijijo 

(Olj j-a^\ 03J OlS ljL| J-txco ^5Jdl CJ3IJI dJjLp 3^ ^tI-o3 
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UJjjiLjLijJI Lpljiuill 


.^^LLo JLiijjj CjIS J-oj?cJ d.A.Jilr> 

cWilliam Farfan Rios (J^5Jj jlsjli cL^I C)L.IjJlU jU-l^ 

.JSVl ^3-^ i3 OLp ^J3 

ojw-0^3 jU-L-o) 3Li4)l j.^ 0^3 .«joJl^ ljj2i» JI33 

OLsLijS^l j-o 4£'3-oj^1 ^J^ j-0 

jt .(IJlISo iJLsJJl iiL^l i3 ^_QLbJLp-3 

^j-o j^t 3J2i L03 .(j^l Loo_wjj ^ 0^3 SJoJlp- 

. d_i_lS^ I aj Lmi-i^' 13-^x.uX.^ I jjxJ (.fU S 

3I oak «Js>3lJl» ^j-o jj*-I ^33 t^Js' (J^Lszj ^ 1 j^ 3» ;(jU-L_wj Jls 
.«i)jLiiJl» 3I «i33lJl» J^Lszj Jj .hickory «i)jLiJI» j-o j3*-I 

41515111 Ljj^i-JlS 452 -oL ?0 ,3oL^JI£>-1 ;J| Ijjb iBbil 

j-iokll jlSLo JjJlpsj j-0 jl 135J (13^ (41^ tDavis j.u_cQji 


.v_Q<Ivo7ll Sj£^ ^^JS’ JoJl:^! 

^5-wJ3;3 jL C*xp- jjJo^l JL^ cliJiIl J-»a3 i 3 l-*5^ IijI j -0 ^j -11 0^3 

i3 4^1_oo-C' 3 L 5 jkpij i^.-o_tuJ yX33 .lkl33 ^lp- 3.0 (jlS SLkLI j- 0-0 (jl3 £4 p-31 l^LApJI 

jjLoI Sjlc- (33 •ij'jzJl ( 53 i-u*-o JlIc- (ji>j511 0315 lijuai ^11513 Li3l 

4J| LlLo 3 13 k - 3 ^ (Jl J 3 £?tlj Lo cSLliJI 333 O-c jLcOi^l Oj5 

(jLoj^l Oj 5 i 3 tSjiko 41.0 Jj ^3 4j3bjJl JoJL-ii 3 U-Uko j5 

j5.aiiJ OliLkS ^IjOLoiI j- 0^1 ^_hlo'i jL^l 3 (^ 7^3 £4.o-Lb jL.<iit 3 J3i3l 

.4j 15J1 SjoJki kJLO d.«aS i3 Oii^i J5 '6j^ jLp-t i3 .(Jkllll j-o 


.dfbjis O 3313 ^ Lu5J cLojJ 11320 (J^ gki (^^1 tl dvIoQll l3j^ 

L^t l3J^3 c^j3 10500 (^^1 c2 ^jJl kzJaiLII J| LLL 03 LoJl 1 p 3 

4j3jJ J 32 JS djjJ jD dj^ (jU-L-ai dUS Jl5z.*o1 J 33 £(335j1 jL^I JszJU 1j 3»-1 C^Qn> 

& & 
.LSjjU-SOaiI jL?tai^l 3.0 ^33 3 I 

jLcOit jLc^^l (j5o ^ .^li5 j^l iilkll 035 tJiSl lih*^^ U-I 53 
bromeliads 4 J^ 3 jJl 3 Jl* 5 j 3^13 (j.£Oj^b SLtiko ciJLJ 3 JI 401 035 (Jj 
jt k^jjJ 5.o0_a) j5Lo^l (JOSZJ l3 (jbjJl frlhvtl j5 .kijCsZ-O Obbj 1^33 JdlJ 3 
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jLuiJ^lg ojL^I 


OLiLj L^J-o C*^_^3 ^ta-wJ 1^5^ C-JSLiJ iijflll j-o OLiJs 
L^l J_Lu1j i?-LLo iszJL) JS oLiLiIl c^iLLuil ^^3 -<^15^! i3 '^LLp 
1jj 3 tL^J-t-Lc jj-usLulII (jt Lpu^I^ 0^ tLtj^^^j ^3^ 

Lo3 J» £ 4 j 3 Jlp- s-Lj! i3 (^^ 52 .^-JaJI c-Lil 3^1 Sjji>Lt-o ^j-o jt d_^ Ijjsl 

1 jji) jLio^) .«L£Uii 3 jl 5 U-^ jr^ JS» ja£?t^ jt^ £« 4 £'LuJ ^3^ 

i^I (^3^ £4^13^^-^)^! ^ yXjj..£^l ^3-*-*-^) 

^133^1 j-0 Joj-0 jlS^I i3 4 jl 3 £La*<aio j^l 4^5 

£^3iLJ j3*Io!I ^U-<a> .(jlSUsl j-o (L^oJiJ i3 ijioLsslj jt dViv^'ptlJsl 

.jLc^^l C)ljl3*i?Jl i)3j ^wA^z-oJl j-o jl 5 iL^yJst UJs (^3-*^ 


£LoJ 3 9680 ^Lfljjl gjL) t5JJl3 3 Lo jl^ i33 

(j3Lo-Pij CJw-o 9 j 3 (jUJ-*-ai (jlS .IS3SUI 13IJ3L) 3 c. 3 Lo-tl t33.«xlll d_tJLp- (jUJ-*-a) ^ 3^1 
L-)liS3 Jl^3 (3^3 ^L^l 30 3«-*5 :d_L^iII cLoii^l 30 dijLi> d_ooS dil (J |jo Lo 

^5)3 4 £?tLo 4 jUj2-£**j 30 ObLjJl ^b53 4 jUj 2^ 30 33<loll 


Ljl3^) p 3 j-ll 30 '^^j 3 oyf ( 33^3 d_£ip3 jjjJ-^b 3 (i 3 Lo-o C)L>L>j3 



4 3*‘**‘*^l ij.0 J.^>'m.U :( 27 ) (J^i>ViJI 
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UJjjiLujJI Lpljiuill 


(jL) j-szJxj iilLss£?ij 15^5111 jl (jU-L_a) 

clji (3 JlpLuj 3 ^-Q0*^3 L^l US 

^3t jLs cdUS iijljLSz-o Iw-jL^ ^J^ dU* ^ cL-^t J-oJ?iJ (j^iiS -OLsz^j-tl 
^j-o CjJl:?-! (jS (j 33 3)-® (jl djLi 3)-® 

ft ft M* ^ 

ii^is S^Lo ^5! 3I 1^3-0 (j| S|) l^ 3-«3 3)^ i«ij jljiLo3 S3SJI i3b3^ 

c3b3^^ C-oS .((jb^ S3SJJ ^J 3 j^ 

ijJkSls ^3lLQ_<ii C-cPtx-ol Lo jLftj^3 LjllS ^3b3^ L^1 Juo 3 

LtliaJ3) .Joj-0 OJlC- jCftLoi 3I iftLo Jl 52J3 .,^Mij (^L2>3l3 C)lJo3 

.(lillj |j3.*u.lll d_cJLj?- (jl dJai^tUI SUj Jl 52J Co-^lSl 

3)-® ij?t«x9 ^J| LlLo 3 £j.^]aJl Jl 52J 3)-® ^jSL^ iftLo i33 

ji3jLp- JJ^ jlSUsl jS .L^ d_LUl i^^soiLi-oi LjL) ij3j^l C*xp- £d_j3j3 
cJw-0^3 (jU-L*-*« ^Lsl Lo .LoJk3 8860 ^^^Lp 4 ^Un-O-ll 

(jlSJjl (jS ^xjLoil 5 jJs ULcp-t d_£3 I3JS C^^p- d.^ l^^S_tu:s2^ 

L^t jIjSII SQj ^J^ jLsL_ui l 3 >s 2J3 -jSj^L) ^3-iiiUsl d_J_o03jJl CjLjj 

ft ft ft ft 

Lijjl cSjLiaj 3j1 ^jJl3 .spectacled bear SjL!a3 3JI ^jJl JLs^sl 

3I 3J^3 .i*J3-Lj^l LSoj-ol (3 d_JLCLLl «l<jjJl ^13^1 j^l 3-^ cjjJj^l iw)Jo 

CjIjLjJI ijitxS2J3 03-1 d.O_cP J3£> Jl:^3J3 

i3 jSLalll ^jS■ L-^3lII glal^jl ^3 ijjJo^l i3 o**-*^ dfLljb jl SJ'^I 0^1 ^ 
LiLo^ 3 j^ ^LiL) jSl» j-0 jJlJ (Jl J-03 ^jJl cPaddington j3^^L) ljjJI 

.«d.*iJi LbJjjU 

LpliaS Ljs^JlP jJLJl3 jLo-L*-^ OLplioS j-o ^LtaS JS jS 

J3Jp (J^ OLpUaiUl jl^3 tjl'^l v-Q*^>3 joljj J| dJ^p-L**.© J-jA) 

(3 d.-o3 (J-ftI j-o ljuJ .v.Qn^jl (J.P jljj^ll iw--*jju d_cuil tw)l*0Jl ^L*w-L*£t 

.Ljjiij ^ta-u) (33Ltu-o JlIp jiL) lS'^I ^ j3jLo^l 0^3^ Lt^ iLul^wJI 
LlsJI CjLaiIjJJI i 3 CJw-o^ Jlp -1 Lo| 3 jLsLoyj Lo| - ^sj^Jlp-I g-«33 CjLpUaiLll OUj (33 
jLpsOj^I liilj (J*»L3 ^^^3 .C)Lo 3J ^jl LbjiaB JojJ JS (Jp- LqjjSzj - 

Jojj 111 d_£i d^3J jS 4 ^jJl .LolSjl Lij3lJap|3 14^33 JoJLpiJ3 
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jLuiJ^lg ojL^I 


CJw-0^3 jU-L_wj jl 5 .LoiliiLXi 0"^^ (Ji Lt^3 cCjLo^ 2^-)^ LbjJoS 

jt 5^3 (OLpUaiLll liUj i3 frL«a£?-| j^JLSsl^iU 

J ^ ^ 

cL^Ls ^Lg.<-*»t L^-cLc- <^hjjxj islJaj C^.q.o. 1 J53 -j-^^ 

.d_Lo 3I JI siUa£?-^l JlLo C-oLo 3! Cij-Ji 

j3>-l fij^3 4jj-cL^^l dAUb L^J-o «-j£> \Sj^^ dJ3iio3 d.<.Lo>5 OLoilib dJLlji> C*j15 

Jlp-I j ^3 .dLb cLai>^l S^Lc-l d_J.*^ ,h**fo!b jl <JlS jbtj ijL_ai^b 

^JlpsS .|^3uaiLiJ1 ^JlC- lJ^^ j3£?t-oJL) C.c.'gJft.'Lto I d_LJ_Qjl iklj Lm lii-tJI 
£jj*»LiJl JJS- d_c^3j 4 i)ji 3 Cxiili^l UJ5 djLs tLoUf b^li 

dS^ J- 5 ^ jL^jAII jl djL^I i3 jJas LjjJ ^iLum jl^ 

9 

J5 i^Js- (j^JJb C^<-Lb dJaijj ^Js- IjSbys C-oLill 



jU-b_wj OU-UaS j-0 J5 jt^ cCjLpLojj^I iw*x.i«J3 

4 ^jJl i 3 J-*-^ ■^-oh'piLa \Ss^ 2 *^^ 


^jl [Js- Lb^kd Jjjj (j5^ fjs- '^Jujsu ^liaj CaaI Olplk^l J :(28) J^.t^l 


.[jUj»jrv 4 l] jliasl ill (^) 
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UJjjiLjLuJI Lpljiuill 


ljji> ^LtaiUI jX- J^j-> 

LLai JJlsUjI jLj c^J 3 O^ joAi^ ij«-oliJl ^UaiUl i33 

S^^JlPWS J..OJ?iJ SjJ^ SJ^Lp (j| C*xP-3 .<ip-ji j'UAoOJ?-^ 

JJlsz-o ^Lfljjl ^J^ i3 cf^j\ypJ\ O^LfllU 

f^Js^ 05^ ^ Cjlc-lin-Q-ll JlP-I i 3 jLc^^Ls tiwJJilll 

.L^j-0 3! L^j-0 L^ j^L^l g^UaiLII i3 

.(^^L^jl JL^ ^j-oob SjoLuJI jLc^^l ja 52 j» : jU-L_a) ^J JI53 

3^ c ^ LmxSLoO I ^ I^Or 1 b)l 

jL?e^^ 1 ^l^jl tj-0 ^Uil i3 90 .«<1p-jL^ dLb jJL^ L^isz^^tj 

^Lln.Q .11 i 3 3^^31^341 ^l3j^l i^bb ^j^ 4 ^jJl ^UaiJI i 3 Si3:^3-til 

.^J 3 ^U-i«-oj?-3 j\iJl t 33 -wj L^lP J^j-> ^ ^ 

Jioij Caj 153 .2003 ^LszJl i3 CiLpUaiJl lilbJ J3I jU-L*-^ ^^*^3 

V_Q S .OJlCXJ Lo ^5jJ c j 3 ^\ 3IJ 1 J ^3 iLaf JlSZJ il-ui cL^j 3 ^ 35 zJI (^ 

d_Jp i3-baj jt " C)^Lsl£>^l J^t ^(^3 >LUs1 j\^iU jLc^^l 

JS ^ jL^^l jl lS J^-0^ - Birnam Wood scenario :>s 3 3iJ^^ 

ySJ ci^}ypC 3 jl jLc^^l ^ gJaJb .^Jx•l ^J^ eJjj?tlII i3 IJlCLui djlilLo 

.SJoJli^ IjLc^l 3 -cUj Jk 5 Lfiij3Jo ^_^3 ^^db 3303^ J-iiSb ^L^l 

^Lltl jljr'^l ^ IJlCLai 4 ^Uaiil i 3 3 ji 3 :^ 3 J>l ^l3j^l jl^ £3 JjLxawJI IA3J lii 333 
i3 3 ^LkiiiJl jLc^l j(^lo 7 <o j\i>- i 3 ‘3 ^LkiiiJI i3 i^l £^^^Lp^l jS^Lo^l 13 j3(^lo 11 i3 
jLoJ_t_M) jCLpI .2007 ^ Si^Lp| ^j.x.oMj3 jL^-b-oi j^oS"! .Ij^j& 3 ^ ^liajiJl 

IjdS jl jSo ^3 .Jl.lsz.J 1 t^jJsl ^J.P d.P3j^i(-o j-0 Uj^ ^^^1 jl 
Lo Jl >1 jSJ .Jais C)l3Lui gjjl OJlpsj jl j 5 Lc ^i;r^l j-o 

CjUUI J 5 ibji^ Js^ j^\ ^Kenneth Feeley ^*-3^;^ 3^3 ^^b3^jJI J^ 
j-o iILp- i3 j^zjJb Cdl 5 i)L^I jl dj ^\s lS^JI J-ojJ 1 ^-q m^3 .JL?- ^3l ^Jx 

.jjjjLiU JjIs 3^ ^3Lp d 5 _jj?JI 

Jlp j-s^ Lo| cJLlIjI J-c^ ^Js- oJjl5z-o Iw)L«l?J ^ 3 j-b 3 jlp eJLiji> 

J^_jij3 i 3^3 jL?t2jJl ^J-£S .L^iiiS i^uLs j-P Lo|3 
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jLuiJ^lg ojL^I 

Ja_a)^Lo JlPsS (JjjLLp-^I (jl 5 ^ jj^Ll£?-^l (jt £(^j^jJij 

iwAi?t£> Jk 5 I(jl ^^3 < 1*511 .^LszJl i3 ^lj< 5 l (jLff Jj^sz-g" 

SjoJ ui ^iAliiJsl jLc^5ll C*j 15 jJis .C>bUti**i5)l j-o iJji>J^o dlS^Ji3 

. 4 -oj^l J 5 L> jL*-o 5 bJl OLszxj^ Ji ;3 £L 35 lii> 5 ll 

^ Schcfflcr^ l^\J.i*_t 4 iJ 1 c 5 b-o 

ii?-ljj i^*-^**t fiiSj-o Islj^t .ginseng iljLp 

i3 L^-***^ gjLo 5 ll iiLi^^Jaj i)j 5 j-o dloQ^ l}^ jjojtlj (^yiJ3 tL-iiJl 

•• • • ^ ^ ^ ^ 

^ 51 b ^jjzj (^3 ^1^:5' cjl^jb j-o Schefflera arboricola «5*5 Soj5jj1 

jL^Sll jl ^J^ j^3 ji^ .(dwarf umbrella tree «pjiJl dibil gjbiJI 

^LLuxi-udl cj 3 ^.A.O J^bit-tJ L-LoX- ^x^O-O l^dj_*_MtJI 

.lliwJl i3 IjLo j-0 LjjbL) JjJiJuO JjLSZ.g' d_J.*i^l 

^I d■ .*]'■ ^^1 ^Lpc.m) 5 ^I eiL*j& c jjliL 4 l ^^^^1^3 

3! d_LL4*Jsl L^ljisb^ L^UzjoJj j-*-*^ <i*3beLo i 3 b 3 ^ cj^3 .Ilex 

9 c 

je*2zj (,,7^^ cilex ac^uifolium ^ 3 -d 3 - 3 -) 3 ^^ ^,)'*'‘'^~b| Ijj& j^o-cuj} d_*S3.utJI 

fr ft ft 

Christmas S:i^\ j\^j-o 511 ^jJ (^13 141^3,0 b3j3l 

jjAJl yioo 5 L*j d_i_a)l d■ ■ H ^^j.u_*^ ^1 iw*jlS^ .(holly 

iftj-w-o ljdi-c*iJI i^JJaJj U-L»J3 .JlC-UJjI jj^Juo-o ja^aoJI jo ioj^l j^-o.^ 

.Ljjiij l^jlSlo i3 ojuobb (^7^ d_c*t.3JI jl Jl^ 3i?o 

i3 jjLlIl joszj ^Lol i^-cuiaJl ^*Io7<4*^ 5 l j-o 3I) ^5^ 1^13 

.1^3^30 Jlszj ^ dj^l '^>53 * j^l CijoiO-^ ju-Lsz^ 03^ tSjljjpJl Cjb?-ji 

jL^I j-0 LoJoJkij (^j-(iJ3 -jlSlo J 5 i3 i^j^3 

&L_u!tJI jjo ^^ill O-*-*^" £i*jl 3 -l**’ 5 l 1 ^3^b-tl ^ ^^*^3^ j^3 ^1 

^5-013^ jo i53£?tlo J^_jj yJcS jl CjL^jJJ j^-g" £i)LsJJ J-*l*j ^_Q**^113 

J-obzlU JjL*i 3 J 1 ^^^133! L_iil 3 o 3 OLbl^l C)j 3 l 3 Jk 33 ^^-**13-03 jJaJsl 

ft ft ft 

Jl 3 ^ Cib-uJl 3I ^531*^.!I Ob-wJl Jl £OlJ^ilIl ^jjb 

.clj-iJl j-0 d^-oo-o) d-Jaftl d-oo-LL) L^J-ft JiiBb?tj 3I CiL^UI ^Jl*!) (^yi>3 
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UJUJiljLuJI Lpijiuill 

J^Lq.LII jjLb Lol .£>jJuO d_tu^ J.twjg.ll ^Jo3 

jLpJI qIoII i 3) <1*3101 wood stork 

.(Ljj^ dJioBJi JS Sj-o dosLoi ^jJJLUl jjLb 3 j^ 1j^ 

« •• ® ^ * 

(3 ^*jg.Li clioi (j^olo jjJL) *5^5^ ^5! 0^3 

33 ^33^^ " l^LUsl — Jj^JaJl 

1^3 Joj^l d_Lp-j^ Oils tLjj^ SjO-^1 iloi j^olo 

jt ObjJajJl jSJ tiSUS O^Jlp- ^w*o_oi LoUf ^54^ 31^3 ■^ 3 -*- 5 dl 

j-o IszooLi OLp-Lo-o OOS b^Uo^l JL:^ JJS- d_oOj^l SjOoJl 
tw*JPe-ai (J1 ^33^ ^chemical weathering iJLo^l 

cOAjJi iL^JoJl Joj^l d_L:>j-o IjIJo 33 j-o j^jSJl Jl*ouS1 

^3t eJbjji jSo ^ lit Ijli^ hik ^LsJl jS j\oi3->^l j^^3^ lI 

OL?-j^ OOip&il Hoi j^oLo 3'^^3 Ooo3*- ^£?6 JlLo 3 .kw*5^SJl ^^Js- Loj^ JioL?*- 

^_*loQtl 3 JSOiIb ji^i^l tjojil iiLflSJl 1x9 L^ LiLp 

Juoj^ ^J1 JlpJI JI OL^ji OOoiol iioi IjMj JlLo^ 

iioi 33-*-^ 3^ Oo ^ .iLffli iijOp- S^ooiIb ol5b(iJ3 ceiJjS ^JUoJI ^wJopJI 
J 3 >-^ (iw)j 3^1 OjJlj?JI j<isi}\ 3I) 3^3-'^***-^^^ 1 j-'^ IjIJo 3 £05-J-tl v-Q*0*^3 
jOpJI 3-® i-bbSi ^13-lt OssBJol 333 .3jj5b*Xl ijjOpJl j^-waszJI lip-j-o ^bzJl 

.Ol^loJI 3-0 03)^1 OLLo jO) JlSZJ ^3 £(JUOJI OjSJl ^_Q *o^ 

3 L^jr^sl 3-® ^3^3 "'^Lp S33-*£a-> 1jJl*L^1 j3-ka5Jl J3^ L 7^3 

3IS j3-o-o 3-P'l3 tLouis A.gassiz ^-xoiLpI jjx 03-1 ^ouLxll 33^1 Ljb-Ltj^b 

.lOfiijJjl OLo-'g-tl C>jji> OJlPsJ 0*5 jw_£U 3I ^^1 ^lo 7 < 4 ^ ^ ^ - 1 x *335 ^jjislpjj 
Lo J 5 bj^aP SJoL^ ^idipl jilszj JJo jJij» jjxOl3 Jl 3 1898 ^bJl 3 
J 5 kw*j 5 >S» 351 3 ^ ciJSOil dliil «1j jOp 3 -® ii 35 bU‘ 

ijb?-^ (jj^l (J| JOt ixSLbl S3C3 ^J| j-o 91 ^llPt*-oi3 

twx*-*o.> OtJo J 3 IjJu-L^I j 3 <Ag.ll 3I iol^ ^J 3 -^ jSl JJil 52 J 3 .JI3-OI IJjSj 3^ 

^wxptooJl 833 L^i-*j 3® <^1-01 5 jlP 3-^ O;^ jSj^l jl-io 3 SjOo Olj^^ O3JLP- 

jjo-cOJl ^30 ^.33^ jOj ^JI OI3LRIJI 0Jj1j3 .J-p-33 i33-Oo_U (jSLptlll 
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jLuiJ^lg ojL^I 


d_oaS J-OJ LoJuJzS .d_LuJI ‘:lAixi>td Olijl i3 
.^1^1 i3 JlpJI (JI iJU-<iJI jgj^l Jg^Jai^ 1,5^1 dJosLuJl 

(j^jSLII Ju-tu5l (jlj Ob^I*4U5 i»>lj 4 jJl^ ^J3'^ iw--*-u*J3 

Ijk^j2i3 cJl^L^I <J1 ^ OL^ji -ia.^3 i3 

i)JL^ diLp- IJlJ^ JjoJl^ b5^ jldJsl .d-J-cjsJl dLL) ^Jl5^ 

C)L^I.^*uo fjl(^*.o'^^1 i3 IJwJ i3 Jki^lj '<iszs^\j 

.j^S^I lLJ-PcJI ^L^.a^3jI cLx^Lp J.x.maS^ I (3^ 


Lo cBj -0 ^jJJ-W^ Ijjb JuOJ^tlJl ^ 3 -uJ JjSj j-V-ai^l*uJ^lJI l]Mp -3 


J5 cLjI i 3 Jul:^ (J| J^pt^ (^^1 ^Lil d_oo5^ Oj 15 .^LszJl juJu (J| Oil IjIjI 
jlS^ .^J3 4jL|Mj ^pO O-Oipjl jLptJI Ob^Ou-o (jl 4 p-jJJ i^JlJj?- OiLp- 
.j3-ljJl ^pb L^5z5i3 £d_oOj^l ijOiJI JJ L9l5 Jw_LpJI 035^1 

JlLo d_oOj^l ijOilJl iljkjjl d.J.^ LjLJajjj JUO jOs j^^Lol 

.(djjLp- ^ 50 -Lp- j^l 

l3 OLpi^jllIl iJji) g -0 jjLai^I.£*O^Ul Obl^.*P -3 ObLj OJ-oLsZJ L_i*5 
J-ol» djllS^ |33 -JliilJ^l ^j^ liUi OlszB t>*3jld3 1^3 TijIjpJl 


:J3^ 0.*p- cOljLiJI ^33Ltu-o i^Js- ibbi) Ol^^p^ jx- OJlpO 
(^JU-Oll v_^IoqII iw)3ij>) doloix^ J5 OPU-0I3 SijjJl OftL> LoJlI^-^ 


^Llo jjilisJsl j\ijLuJl L^oJgLiLI j ^3 (JU-^l ^-^holl oLbl^ 

^_^Ioq!I OLjIS L^ipws 01 p- 3 dJ_aJl ojjti CaIIp^I JiSl 

JU-Oll 3Pij ^JU-Oll (^^1 Iwaps-^Oj (cOjJl g-03 

JiS^l ^^JgLUsl L^iptijl (^^1 oLjI^I L^Lpt^l cLjI 13 L^ipt* 
jJis .iiilisl jb^l ^-Qhpi^a Oj 5 b O33JI idUi JO33 

j3<Av.ll JMp- djl c^jLo cifi'jJiJl jj*£ 3 LpJ 1 d.iic'l l^-oiji (J^Ip-LJI Jlp-3 

^m,l JLoo^l 0^1 OjU IJlp OljOpJl 


cLOii^ 1^3 cTachinus caelatus (Jai 3J^IS (jAi3i^b lojJ ^dJi Js^ 
.LJ3 sJ_€' J3 jb 0^3! i3 Jbi^l ^b^l dJJti i^d-cssj t^-oLp (^jJj i 433 i cSjd-o 

3 Ool 5 j\p-^l 1 - 6-^3 
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UJjjiLujJI Lpljiuill 


C*xp- j-O b^Lu-O jj^-U l3 >^^13 

^ t. 

JL?- (^3^) 4 jJu-L^I (jb| Sjljj?Jl C)L>j^ L^Jl^ ^^^1 oL?ii>jLilJ <^53 

• * * 

Sjljj?- l)-® iJLpJI CjLsz^^I O^Jlsz-o C)j-oJLai1 

j^So jJ Jjlsz-LIs £^U-o j\^iI1 jIjJLo jl 5 jSJ jjJo^l 

c>jji> CiJLpij ^5JJ1 OL^ji g^Lalijli .jj*»Lai^l ^ Jjlsz-LI ciSj^^ ^j-®3 

i)L^ i3 CjJlp- ^^JJ1 JJlszJjI j-o J 3^1 ^^Lsz-ot 3-^ ^b^l 

31 jL ^3 iiJL^i^l JS cS l7^3 > 3-^1 ^5JL^L^1 

j-0 tUQ<V^ (jl Lo| 3 jl Loj oLijISjI £J-0^1 Ijjb 

CajU jU-Lc 4 Ai C)LpL!a 3 133 -J 3^1 l^Lsz-oI Sj-iitjzj i^^bwJI 

j^JlszJI L?-3jia-o (JIJ-mJI Jljj^ ijSJ .SjljjpJl ^Lajjl SIjLpws Sj^LiJl 

£^-* 3 l^Jl iC'^j'wxJb (33^-*-**’ 

.ijj ^ 3I liUi bijt c.13^ 3 Ljl3i^l (jl 3-® t jU-b-o) 

I (3 < I dj Lp Llfi 3 j L^JL-mj d _^3 LmO I ^ bJ I c I 3^ 1 ^ ^ 

J ^3 ‘(Jjjljjl 3 b_Q-J3J g-0 ^ 3 Jj?Jl 3 -® i^j^b 3 jio 3-® o^j^l t 43 -^'^l 
L^J cSJ-EPcIIsI dX^l ^^bjj 1^333 (J-^ ^du) 3.00 ioLw-0 

3-0 JjJ-szJ! iiJLlja>3 .«^LszJ! (3 iff'3JLL03 d.x-o.c>tA dJilaJLo ji^l» 3 jLo 

L^ cSj^Loo dj ^LLa-LC>cis! , 3 b>b_l 3 l 3 ojJLiisI 3 ^1 ■-^3^ jl j^^ ^ lt^I ^13^^! 
tmultisegmenta Cyathea liLaiA***^Lo l^l^3 dlli (3 

twhite-cheeked tody flycatcher 3 jJj?J 1 (jia^I cjbJJI JoL^ y ^3 
Barbara BrownsSLijiJb d.^^;!!! JjjJI 3^ j3l>; U^jb (J^jI^3 

3jLo ^^b ,loQQ ^33^^ :)3^I ^jj-03 (brush-tailed rat 

.Rhinella manu 

3'^33 o^'^3 ^ jl-o-b-wJ taX^l ^">^1 cCbit-t! ^^-o-o L^L—i-*^i 3 dJLJ j3l 3 

J33 .3JL0 liLjijj 3 -^ ocotJLl bz-uoj^ (w-ji)Ju 3I (Rudi Cruz j^jS 

bijJe?ui-ai djl Ij 5 Llo 31^3 tg 33 -o-U d 3 jLai cijbj 3 ^'^bi-wil! dUj 3-° 3IJ 

^ 3 j^ 3 ^j'^-‘-**‘^l jbttJLjl j3^ >A 3 (wxJiS^ .LlI3 I-^ I'^I d_ob 
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jh iJiAllg qjL^I 

CjjjS - ^jLo JI J-ssjiIb jIoqII J-03 jJiB U* 1^33 ■ 

OjS cilLcpcJ! oJijij i33 cdlLjij 5^^ l^Ltjjj ^JlLo JIjj^ M 

.oljl 

^&j^LLo JU-P Ji-o £j-<xtl llSl^atlj iluj^Jj ^jjLaXl lllajj 

-l^ljr^l i^iSoLtcIo J_JJI Obl^I .^&j:?tJal ,^3^ (J| 

CjLj jiajJI 13 Jlpl^3 j-plAJI (^^jLc- dj?-Loiiio li:iJ-*uj:) tic^-ojpUsl j^jS^ >^13 

^1 * ^3 ic-Lu 3Ptj dUi jjsJLujI iIjS! d_£ij D^Jlp- 1 Jlp -3 .djJ_oo3jJI 

(jl 03^^ iji ^J-J 3 

fr 

Jj jjJjU j 3 jpt**Jj 3 Jltb I Jo (SjCs .Pristimantis 

^ ojbJkB (tilSLitil o_t_uj bS UjI dli52j jlS L^j £^SL*jluj^I j3jS^ o^J 

aJLwjJ ^MiaJl Lo jopui 4jibj jlS dJapJ ju3 .jLw-Ll j-0 iLkaXl dL^^I 

.d_tjL_uj^lj ^ 1^5! (Nada «lilj» ^^3 ^ l )^^3 ^J-^b^^ 

j.u^LiLo ids^L^l oLiisLUjl j-o Joj-o Jlszj^ tJbJl ^3-dl i33 
L^ d_Lp-j cLjI (33 .JL^l iL«_L« J.i_ail 3^0 ju*Jl LLL0I33 Li-g-usl Llo^^ 
Jajlj^ dj\S 3JuJ Lo L^lLptl) ftloLO ljL| J-0J5 O Ll<ac- jLo-b-ai J^3 cfrLtl jL«ap-Jj 
^IOj CijUlf-L) dUi i^js' jLftJ-*-«j l3jjzj 3 -g-o^b (jl3^jl 03! OlS 

djl JI5 djSd iiU:)^:^!! 3! cBrassicaceae ^b^jSJl iL^oAil j-o hy^ 3 J3^jJl 
IjoJljp Lc' 3 j JjLfi" J3 djl ^Lai-vj d-Ls^ 3JJ1 j-0^1 0^ ^ 

5i3i>3;3 03^1 ^j^3 J-L«jt (J| diAlI IJw.^ ^3b3^ 2^-9 

g^3Jj ^Qllo'C^ ^ 3-^ Lt^ cJoJl^ ^^3^ ^^bijSl dJopJ 

.jj^toJb j35zJlll 3-0 k_Oj^- 

l_A33Ij 3 cd.LctJ.e' dSoLtiJl CibbjJl JojJ jLo-L-ui di^t £,^5^ioo-Lil (J| bjLP LoJl 1.C3 

3-® Sju?t3JI Jiio cdnjjb- dJL*j (J| juicJ \Sj^^3 3^ 

jjAibJI CjJLptl) laS CjbLjJI 3-^ 3^-*-L^ ^ 5 dS 3 j 3 -jo^l d-*-*iJ (^^1 bl>j3jL:^ J^o 
£«LojjjU L^» jl jLc^^l 3Jo?-| (J L-fl-03 J33 .LiJ-*-t«Jl ^3^ 3-^ 033^^1 
«diJt»3 «4 j31^»3 « 4 i>j-o» jo ^3130 jLcoiMJ 431^31 Col 5 jo?- 3 

.«d.3jfcjLO»3 «iL5S»3 
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UJjjiLjLijJI Lpljiuill 


Uljo £j-^iaJI Lo Sjr^ (j Lo C*93 i33 

jlS jU^^l C*jlS ^Lu-Lu-!l dllj ^J-P3 .iJLiIl iLulxwJI 

cLiJ^ .i)L^I L^LjjJs (Ixc^Lo dJbji) jt dUS 

'^j^j ^ 3 -*^ CiJ^pti) Oils jUO^l jLai'l jo L^IiLlj cLjI (33 -L^-^ 

i^JS' Ij2>Jj-o3 i 33-«^1 d.*_0?- jU-L-oi -Jlp-JlpJI jul 

£^lj3t 7308 t^JS' (JjJl (6 ^jJl ^UaiUI (J| LlLo 3 SjuisS SjCS J^3 
I ^ ‘ l| d_L?b^ jL oJ->-*£’ ^Latl d_«3 JT^ l3'^^3 

J^Jsl Oils .<lJ_cC. JM3>- j-0 I4IJ3J 0J3L?- cLoUr ij^Lc- SjjjOJI OJo 

<0^ glO)» 3I «io09» L^L) tjS-6'3 " jLcO^l ^sJiiz-o j-o 

L^lj3l OiS jo?- i3 £Sj-o.ptJl (J| LjjI-^ 3 ij**-Lol LjiJLpJ jS Oo?- - «iJLioII 
ilib J1 3I Euphorbiaceae ^oLII aiiLsJl Jl 

jUi^ jS .poinsettia iL^3Jl io Loot I4JI i^^-cOj (^1 spurge j50jiJl 
l^^loiLc^l ^^Js- joo LoJlI^ O-cCXJ cSjJjOJI dUj j^ ^^^3133 iijjJj Isl^i 

d_J| J-oijj jt ‘ilf'Ualuil 3 (J5S-CUI £(33^ i5^t (^^Loali^^l jlS-o Jj?tJ ^_Q<Ioa’i 
l^Lc- ^ .d_Lo-p jlszJoI-AwJ lSSJI Lo bjJ jLo-L-a) .ioj^l JS 

£i3^^^l 33-*^ 4-*-ail93 dSLco-of OiS ^^^1 £33jLJl 0^iLoo^£>- jioo Lo-^5oa3 


LlSIi^ L_ij (33^ 0^ £3^^^ (SS^^ L^jSJ 


.J-OjJl j^J 3 Ji^ljJl j-03 ^jL^l 

LiS £8 ^UfiiC^ll ^1 LtJ^.A^^ £&LMXiLI i<£JJ3 3 

3 dLioJl ^Lak) liiAf-l^ LLoLO Il*.oo ^ £^^lJiiJl J^L?- 6ju*Jsl LLLisl^ .lijSLtuJz^ 

jSLI £1^ j£ 3 L?J 1 (j**-*S J-p-li (Jj O 0 ?-j dLu-o 9 ipLOl 33 -^^S p^UaJl 

C » 

£J^. 3 lU L-oilS Lo Loii>ui jl OA^if'l .<15-0 ^^3^3 oJaOi*£il £dOL 9 OLpLui Jlso 

3^SJ 4il £jLo-L_u( 3 j>^I t^Lt-Ol 33 -p3i-tl Jj Ojx^ 3 C.*-*.L^3 

9 

IS^SJI (^^3lj-o j-o 01^3.0.;^ 0-u» OjzSIJj -dj^tOJl i^LL) jS (J3£>3 f'3i-ll j-o OlSL^ 
j-o jSJ £Li^l 3 dj ^ j-rOjn IS^SJI gjj jl g-0 t33H Lr^) jS-toJzJsl ^30 (Jj 

3Jii3 £ENAC 0 ^i_u(L) tioo^So?- illS^ J^L?- j-0 ObjrOjjl jS ^iJZi jl jjbjTLoJsl 

L-)b SJlp- Jx- (JS OSji? 333 .(JjJaJl (JSb djilib (J 3 ^^ 3 ljJ 9 l J3LC0 Jw-O) 
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jLuiJ^lg ojL^I 


tlS^SLIl tJl ^U^jj^l dj jJj iiL^I (33 .41 *_lc>- 

SjjJl^I SjSLoJLj ^ 3^ (5jJl j-o^l 

¥* * ¥* • 

dJ-JlaJ! gOl^^l dL£>-l 3 -ijr^l^iLII ,^js- tw* 52 -«aJI 3 y=> cdl^l ^cJLc (j 

cSpecies- area relationship «^L ^!3 ^^ill 3^ ^ il^JLt! 

.( 3 j 3 jJI (JI JL^I Ijois ^3 L^l C-^Sj^ (,.^13 cSAR IjLo^l 3 I 

31 L^l (J| i?-Lu_t!3 ijry 3JUJ 

j^l L^JLa CjLLi^ LK)du (^^1 djlLaJlJs! ic^Luja OjU U-IS^ .LojJij Jj ^ll:=o 

> 

I •J..UQ I I I J|3^ ^ '■^3 ' (,.7^ ^ ^ ^ ^ ^ 

cjohann Reinhold Forster jJ5^!j J-^ 3)^ 3)^lill 

C-*-tipl (jyill dJLc>-jJI ciljLil! aiLp-j (3 *^3^ ijolSJl gjo jsPo\ (^JJI cd^^^hll 

CjLjL)( 33 -^ct-disJ! Juj?tJb (^^1 Jai^tJ! 41^ dJLp-jJI 

Olof Arrhenius (SJo^^! CjL^I ^Lp 03^ c^jjj^iLsJ! jjiJ! 

3)jl 3Jij '^3J3l O3S0 jl (3^3) d.^^ljj 33-03 JSLi (Jp 13331^! IJui) 

j 3 -QJ! C)Lu 52^ (3 3r^ i^jJI cSvante Arrhenius j^ 3 ^J^ 3 l ,^Lq^ (JLg^I 
(33^3 '(hSii ^ (^^$3^ (j| (3'^3''''^ lS 33"^"^^^ ^^3^3^^ *>33^ 3"'**^ ^xuLJI 

Robert jJ3l5bo C)3J33 djLi33 (33-‘*dj3 .3I .(^j 4Ja_a)!3) j^l L^£>u-*< 33J3 L^i?u-alj 


.3)jj^iLsJI 03-^1 ^ MacArthur 

jS_.il (Jp (^yb Jj .d_Ja3- 4£?-Lw_til 43^5^13 

JM3- 3-® ijS' 3^ 3 ilp 3 .L^ 3^^l ‘i^3iij J-'-e' (jipti-o 

Z3 C3 cip-Lw-lsl Ji_^ A3 iJP (ySi S C-ccP- J*^S=cA^ iljiLsUsl 

9 

(3 d_Jp3) (3*0^0 (^^1 d_JUl«alII dP3jaj^l3 d Q lo I <v 11 liiS3 (3l3\^l) (jLl)lj 

-liO-tl ^331141 (jlsUsL) C-JI3J 

i3uJ3La) 3P jJalll josj iLilj JJoj d_c**jJI byls cJjJi 3>^3 



(^1 3 I SjJaJsl ObL^I 3 I 33^1 ( 3-0 iL«J_a) d-wj^Ji dLS- 6‘3 .djjJaltl 
.S=cA^ L^..*.j3j iLilill 1^3 ySdi ^JP jl Ss?CLm^ £iw-Jj3 


.0.355 0.20 jo Ls oiLc'5 1 j-j L3I0 Jsl Z CobJI jl (JJ ojLi^l (j-s (^) 
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UJjjiLjLuJI Lpljiuill 



Lw. 1.0 < 4 ^L>w.^Ij ^^IaU :( 29 ) (J^.>vJI 


JSLiJ ip-LwJsl^ ^5-JI jo jls iwjiji l3Jl^I jl5 JL?- ;33 


dlssJU Lo (cjlSo] jSL^ ^ JSLtu iJa-MXj-o ^'•^13 -^-*-6-® MoLc 

CjIS 4 ic>-Ltoo C*jl 5 Lp"j-o c^li-0 cJlp- .a djuibll (jlSLo J 5 ^3 ^LseJJ 


j^JaJI j -0 4 jLo ^j-tl jhot jlS 4 j| J .^3 <J 1 J-^ ^ 3 ^ 

iJl ^5^3 " tlp-Lw-o l-LoS jiaisl JL?- ^3 .(y:-l 3^1 3I 3I) 

3I) J5-JaJl 4 _cuJ ljLwj?- j 5 bi-tjl j-o (J^So jl - 135-***^ 3I <L^\jj 


.ip-LwJsl^ ^5-JI ij^ ^lilssJI jyls ^IjlplLujIj idUi^ (di.ai*u yJI (^y-ls^I 3! j^lipJI 
^lilssJI j! j 5 Jkli j! j-o iub 6j-o bjb3) ^Ual ;3 3-^ JSbiu Ljl3:^l3 

Ms jljjl iILp- (Jl J_«aJ Mj 3 l 3 I133 JyL ^liajJI jj Cj_lp- 3 .(dJa^- 

fr ft & 

.(^LpoMI iMJS J j\^mj lyl ^3311^ Jj j3iJl ^Js- ^lyMl dLaip-l ^3^ jl jJlpo 


^3111 (ju jyl^ ^ljLC>cLt«l dU-LsJl yo ip3.o.r^ 2004 ^LsJl J 

j*iLi£>-Ml 3 jJl (joljiijMl jia5>- yc- J3I jjJ^ Jl J-031U i?-LuJ3l3 
CjIjLjJI yo lAJI yo iJL?Jl CjlsliiLll yc CjULj iilJuJl J 

iiL^l j3 .iJLcjl dy-Ltl Jl3£>Ml CilsLtilll cjjb l3iajj ^ .C)ljl3ai?Jl3 

JS^ jt j^ 3 Jjll*-«Jl A £?-1 i 3 -LoL^ yAf-LLo iyjb 3 JjLo_u/ l 3 J 3 j<aj 
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jLuiJ^lg ojL^I 


g-03 jU-L_44i CjLpUas jL?c^t d_cJ:J3 tiLoL?- 

Lp-Llo i^LUsl i^-LuJsl C.'-Ajn.Loli cjl^i?-^! ij £ljk^jjs3 tL^lSLo ij C-^jd 

013^^13 .jA«aJl (Jj jiiLiilll 1 jji> J-^3 Jl3£?-^I1 ^3-o yjS 1^3 tL^ i?-b-o CuU 

C-0I5 CjIjja^ jLs £(JiMl lX£?J1 Xl£- 5j1jj?J1 CjL^ji g^Lalijl cLij^l 

«jjoljijyi lja!jru<a-o>> L>^ 4 jUs 1 ij 31 Jj ^lil J 22 ju Lo jl Jj 

jlS ^5jJl ^53i**Jsl (Jl Ojlj^l oL^ji ^L^jl J-«33 J Lot .2050 ^LsJl 
djLs - (j^l \js> LJJlLo 3JwJ 3^553 - Jlc>J1 O33JI i 2 U 5 J 

^3-o ^Ltl J 523 ^UjI J 38 j\j Lo £jj^l ^_Q*ri7Io J3L?tJ 

452 -oL^ j -0 (Anthony Barnosky (^^ 3 jjb J3ia3t Ob^^Jl 

^y£■ ju^ssiU aJLijis Liji>» iuiljjJl o-^ ~ LJj^q^U 

gjj Jisl £^i^^2j liliL) 352^ C*i5 15| 3I -clj) Lo Jisl jJajl 

.«M.<-fll*w-o d_LP CjJj?Cj Sb Lo 3j5> 1Jj 5> .Ja^ ^Ijj Lo 

t t > ft 

IJji) ^^3 .aSjjyJl iJb jt c^jLflj jLill 3JjLlx.ft4Jl J3 

^^JaL-o (^1 jLss2l4«l cSjljaJl OL^j^ ^Lalijl g-o £C)l33lpt-Ll jlSLoj J jl5 3JjLLc*«J 1 
j-0 JoJlsJI £iiIJS g-0 .L^sz-o (^^1 d_cp-LUsl L333JaJI g-o ^^13^3 SJoJl^ 

ibLu^ Cbla-I £(jaj^l Sjljj?- ^LojjI gjo3 .“iJI ^w-j 2 >Jo UlSlo ^ (^^1 
C)Lp-mil» j-o *=3^1 jl 0^3) L^J^ Sill52-o Caj 15 (^^1 d_c^LUsl ^^3jJaJl 

(ULo^l [311513.0 jl ^^133^1 CjIj jj3 .(i*jl3Lwj^l i^^JaLl-Ll J gib «d_blAJsl 

jl J 350 iiJy?tlIl [3^ jl5 ^LU)1 j^ jaliZj 

. dj ap I9 A_tp Lo.^ Jb I Ja^cJ I d_c3 (Jp 

0^3^ (^jJI £^3 JjAI! A:>3 £«(^Ls 2J! jLtJj^l» 3JjLLi_*y ^!AixI-ajb3 
j3L^ ^ JL:> J £tjl £dlj3J is^L^ J cl^yi ^Ip (Chris Thomas (30L03J 
ibUa! j 13 Jl ibUa! J 9 jo Lo jb (gS3ii! J^^l Aaj! 5j!y?JI oL^j^ ^L^jl 
gL^j! gJb JLo- J3 .2050 ^LszJ! J3JLC0 jaljib^! bfcjyo^ j3Sj_a) ^l3i^l j-o 
J 323 ibUsI j 21 jo Lo Jl ^IJlP^I bUb gpjj^ (j^gsoB^I Aaj! 5 j!^^£>J! oL^j^ 
OL^j^ gLojj! 3^ Jl jiaJlJ!3 (^jua>3JJLLl_t*J! ^3.^031^ Aa-1 Jlszj 3 .iijLtsI 
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UJjjiLujJI Lpljiuill 


j<iIp-I tioLsJI 3 j'Z 1 jj» dl^ Jx- iu-IjjJl C)j^ 

jr^» 3JI53 t Jn.^ ;3 L^l (j^l ^3-® '^j-lsl iAszJl 

.BBC diic>wi j 3 Lp^ (3^3 t«ji)lj^ 3 Jl 550 ^LszJl ^3 J^ 

^sA jlS^ National Geographic Ul 


j^.J-0 chi 6jljx?Jl C)Lc>ji 2050 ^LrJI J^1co» : ix^4*_JijJl 

* . « .. . ® 

jo J.f'Laill C)LLo-p cJ-oJi>l iailjjJl j^jr^l 

d_L^_(iJ J.-oj?ij Oljl3.o?Jl3 OtiLlII jl iolSLoj ^J| ^3 cCjLjI^I 

G ^J^ jJiij ^ ^ -iJLpJl <iL^.JiiII L^l juiJ dllj j-o 2^3! Oli^LUil j-o 

U-^ ^jLLoai 3^^ Liis^ cSjljjpJl oL^j^ ^L^jl jl U-Lt (2050 ^LsJl j-o JlszjI ^ 


j3-jl3 d_uiljjJl US .joSo 5J^^^1 liilj Jlszj Lo ^JI jjoJ 


uai i\SLi,Si,jO 


O jS 


J* 

j-2iio ,4 (^^1 j-o SJjJl^ ^J.P 4i?-L«-Ll3 5^3^^ 

.«ij Juki ^> 3 jll 3 £g-o l^ki.-gj ^_Q 5 ) C)-U?-l OLu^lji Cjj.^ 

iS 2^^ di:^ C-ki?tJ jl (Jj ClLuljjJl ijaszj C-uLkS^J 

& fr fr & 

J-b djl ^J^-I CjLuIjJ CjIj ju> (J t^y^LUsl l^uu«tU jl J-oIi^Jsl CjLoIj^SI 

^LszJl (3 j^ttuUsl C-kCoJl ^^Js- CilkiljrLpSl j -0 Ijr^ jl jll tdjjLc>- j-o .liUj j-o 

6 6 

CoS CkS^Jl JJ -0 ^jri^l j->J^ JS jl ^J| jLuil djSJ .L^L?t-o j j^So jj 2004 
j-o JS\ 3 I ^Usl ij 10 jj Jls jCs d_uLft 3 .L^. 4 u_a 3 d-uu^Sl d_o-u£iJl dj 
.«^_y>LJsl L^J.ft ( 3 *^^ (jl J-oi 5 »Jsl j-o djLtl j 0.01 3 I djLtl {J 1 j**-J 3 

|j» jUj ^^3 Ju_C-41 j-o j^Sj_a* djl Jj jj.uLoj 3 jLil cCjJlP- JL^JS |j 3 

(ji-LLtl ja.rIJ1 L-*^**o jl (J-oJo?^,l jC j-o djl i^bLoU .<<(^^313-0?' (JL-ut 

dUj 2^3 it*oCJI CLoljJjj^ll dJLolioj J JjLssj Lk£-U-i> LoljJijl» 

jj £ jjLssj jiljiijill j-o ^j ^3 (^_^ 1 J- 4 I j'.riII tu-^-j-uo jl JUj^I lilLijii 

.i^3<iL41 i3 CJ-Xi?- J-J-flj «U-ift£> J3S1» jiljJjjill CIJlc^I 33 -^ jSo ^ 
UijJle>- LlL?-^ Jl9 LuI ^o-pJJ iJLci?E.41 jljil!» jj : j 3 CJL £tJL5-o ^&Juk3-!3 

.« jr^ 3 J 3 jru 3 l! J 
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jLuiJ^lg ojL^I 


^ 3-0 CjLo^Ip 05^3-® j^jjL!ajjJl» :(jU-L_u» (J JH 

(3 v-Q5> US^ tolJxil j- 0-0 liobl cUlj (3 6^ ^1.^1‘gj 

jU-L_u( ^ 3 i^ ijjjt Ltub-oLol C-u^ cS ^j-Il 

" 3 j^h Cy^ jU-L-u» djz^L?- (3 ^j^Loj 2 "^ Cy * 3 ^ 

(J5^ ^ dj_«xJl il^Jax OljrCs j-f ^3^ ' ‘bLol^Lo 5 ap ^\ l 3 Lj>l 

(iL_«jyi b_t_<*p L^iP ^i-Lssj tjl ^ 3 -o c.L_<il CjJlco (dJlias 

Jl !?-3 bii^j c-UjI i 3 tJlUsl J-*-^ .(ciLp L^ ^ l)^ 05^ ^ 

jlS^ CiLpLti^l 3)-*-*^ 4 .Q.Lgx CulS j3 dJ^Luyi 3)-o jU-L_u» 

jj?-l djij ^_..lh^ 3I ,4 ^353 £d_Jico LiHiib Oj 15 L^I \s>ub\^ 

Sj^jo i3 Caj^SLis .iuJjJl «iLoj^l ^3-® ^5^ C* 3 l 5 (XA^-^ cL^Lio 

.IS^SLIl i-b-o ObL^l (33 -LL<xIj 3^li£?i-o 3'^i£>-b dllift! (31 3)^ 

(wLio- ^L^jLii> 3 U 5 jru-o» i^j 3 -l ^J| 3 j 1 -^>- 1 -^ ^ ^lJn.Q.11 t 3 

L^jl 5 /^t.iJ! 6 JJii (3 (waj^I .Alzatea verticillata Ij 3 L«*^j^ 

.L^l L^iIjLp t3 ^3-^1 i^jl 3-<^ ‘^Ij^ bfcjjjj L03 cL^-^xic*- (3 ^3^1 

5 J^s^ f^ La-o !j3-1I33 (JSLtJ 1 dJLJa;Ltu^3 isz^ b c 1 \s lj31 dULl^ ijT^ 

^^ 5 L**J! dj?!j)j cjU-b-twJ 1^3 i<i.Au 3 65^ LoJiP- dj?!j!j I^-lp 

^^y^3 cIJl^ -ib^la 3-oJj jl b 3 L_«xAjj \3 l-^lj-H 

» _ 

j^Lszj - ^J 3 ^U-sz.*aJ3 l 3311 Au*jis> (J| d^Lojj! (J-oj “ ^llaoll !jja> t3 

d_**JL^ 3duo ^133^1 t^blj ^3-® -^13 1-^1 •'i)L^l t3 dJIolal S^^t-ttJ! 

.A\y^ 03 ( 3 ^ liJLlji) 

ij**_J3 (_^^Lo-p 3j 3^3 " (,>^4033 ^^^Lp j 3»-1 I^j OLpLIaS (JiL^3 

- 3 bjo £ 33 i'j-i^! J3-^ Cy jLE>tOu 31 l dSy?- 3I ,3^ -bj-1^ 

•ixjLc'c^l i)L^! t3 o^ .^lj 3 J! 4S3?- 3I - tS d^sjUii 33^ (^7^3 

jL^j^l Uii« LoU ^^3)350^1 ^liaJ! jL^SlI ^*^cloud forest 

L^S £ J Le>cJu 31 I 3^ dJLLSSjQ ^1 3 1 I jAsA ! ,3^ dJLLSSjQ ^1 3 I JuiJi 5233 . Iw) Lss-^ij! 


(JO^I ^Jlf-I (j 3-<^3 Oj'id^JI ^l>^3 <iJsj L^b £LJ^ 3I ^Ltc^I ^IaII (^) 

■ ^■■■o....i3>a 3I OjjSbla 3I 43 li 5j_3.«aj fiL<a.aitLtt ojtOI l^.JasJ3 
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UJUJiljLuJI Lpijiuill 

J| ^3-03 !j^ 5 Lfi )3 cCjI tiUj dJ.^5SjO ^I^jI -XaS^ 

cLl) i3 U-wjLp- lS'^^ CjU! :dUJiS j^iSLssJI^ .ioljL^I iJLt*JLuJI 

j3-JaJI ^JLLx«aj ijy^l tiiL^I 

^L^JLi-MI twAi^tJ JX'UXJ I ‘ I ^ C^<Lo>-Ul^l (3^ 

jL?c^yi CjLp^-O.:^ tw*xE?cI.**JLai3 . 4 .^ 1 ^^! O Ls2-CW?Ua! (jj 3S0 JuJSS-i-ai JJI 

.Sj-vsLsUa! Jajl^jJI jL^juloi^ jIj^^I t._oh'j’iLa JSLttj d.fliii^,! 

joisj cIwaS^SJI ^ 33i*«j3 ojofc fiLiJ! 5 ^Lp| d.JLo-P .8 jjJl:> 

>J.>i-maS^ I ^3-'i-ux.^l (3^ OjL)LlJI >-XB3 

¥* * * * 

.djl^jJ! (3 (__j.aiio J33 jQ(^q* 7 «i 3 

^ I 3 ^ ~ I ^^*^3 ' L*^liPe-ai d_uxAj (3 L^J-t-o) 

diLsz-o 3 OLpij^l Oj 15 Ail» :^J Jls jJis .djLptjl j-o - 

jSLot 3 C)Laj?ttl (tLiJ|3 iilSjJl ijA_tui?tj djl ^1 f^Js~ 

((j^jULll jr^ jLc^^l - \S3*^^ S^3-*^ OIJoJl^I j-o JoJlsJI jLs 

ft ft 

.Jlp- ijjit ^J| jl - J^jljJsl (iLiJ|3 jjJLSzlIl^ 

Lj| .cL-ii^l cJjji ^—^5^ i3 J^3 

.«Sjl^^l JuJ2-0 ^^Js- 

jlS^ 3 “ioo-pws cLiJ| 3 j 5 ^ jLs ciftj-wj <1*5 3 

j-uSLszj^ .LoUf Jj^PtU Sjws 3^ ^ oi iJl^_ui| jriSt I^Loj?w 3 3 

^ (^y^LUsl j\^lll jLs tjmi J-*-^ jg^ho'i 3:)^ 

^Sj^S 3 U-li^ 3^^ i3 ^3j-^ Jl*SLiIIj 3^3 .i3JLpJl 

C-*jIj jlSLo 3 ^3^3 jt^ cjiiiij 5 j 3 ^^^ 0-® I^IjlpI j| C*xp-3 .U-J 3I 

.OLijlSJl jljJis J3^ lJ5^=^ 3^ 

^-*^3^ djjJlpt 41 3-® 6 jL< 5 >» (J l]^^3 

Lol .iolSwO 3^^ ObljJa-o^l j-o 33 

U^ £3! ixijLp Sjjijlii J 352 J £ Irij-pUsI ‘34^ ■‘^(3^ lJ^ 3 J^ 3 i 3 ^ 

.«(j 3 j^f ^Ja_a) (ij 3 J i(L^^ JI3 
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jLuiJ^lg ojL^I 


ObLo g-0-^ jUJL_a) jl5 Ji .>4^ -^^^3 

tL^JLrfJ I J| L^IaJj Ca-^o- c^xCi3Js! Jl Lj^Jir^-LJ djaU-liJi! Ojbl 
Ju-uJj1 diAn'i’M d-L^uj jl5 (JSLiJ! !j^ 3 *lj3 L^JLcj?!j «ixa3»t«2J! 

Jl5 i)li: ij ^*^Johnny Appleseed 

jl^J^I OlS OLiljAIl ^3-® OLc-^-oj^ C^L?-^ bjjLC^- Ojia-ol J3 
twjLilc*-! ^iaj2j iLoj?uo OLloLi j_^ C-dlS O"^ 6^3 *33^ '3jj^l3 

L^l5>tlc>-I CJjjUj dUJJ^ <dj^lloU <ipjwJlj (3j-^ jl 

• iffjLs 

* * ¥* ¥* 
tjl t3^-^-^b-a( t3jy>l3 . d.^ 5 »-L-t*J! JjJlII ^J| L1JL03 

^-cJLo ju«j US U-LiJ 3 cj^JaJ! jA jo ^J3Q, ^ C-olS LiiLL^-ii (,. 7 ^^ djjJaJ-t! 
jj^LlI! J3^ (->"3^ 0^3^^ iJ5o (j-0 dJL5L*iJ LjIj £,^jiaJI tj 


ij^JUa! y^LuJ! J5^3 cButtercup jlS5£?J! Jlo d^JJI tanagers 

(^_^l cliijjJI CjIS jj^LiJ! cSjjJI SjJisj (j^J i 3 jj^l 3 

j-oj?-l t3-!a-)3 1^5^ jbiJU) CjIS j-^bj Lblj US .gjJuJI i5j3jr^l L^3JL) (J^5J 

L^-(tjjj jjJoSI ‘^3:!'^ O'® liLIJS LL)Ij 3 cg-oU 

dj?s.oO 1^3 L^b tJ JSJu J3SSJ3 .gja^l 

■ ^3-Q j*oo I^jLoI I43S 3Jl*j L^JLr:^ 

fe ft i. ^ 

jSl LrJI cCjI^^IpJsI OjS cjSj^l Cy^ dALl 3 w 3 C)l 33 t i33 

!iUjo 3 .jdSo LpLujI ^^1 iSj^^ i 3 ^'^3?'3^ i3 Sj 3 -i£a£?w 3 


cC^*Ao d-Lui (j^-cLo 9 O 3 120 ^£^>6 jO JJLol (3 

j-fOsz)] iiljo 1^3 .ISLui^t ^U-^ Sjjisij-o breadfruit jy?Jl jLpt^l OiS 

d_cJaiiJl SjlAJl i3 jL?tail C-oS £d_L<Ai (j^-J-o 50 ^£>6 JlLo 

iw-.*_a) eJLijji i_>«-*J 3 .ljrd:^| iipt-oJl jLptJl i 3 ^x^U^l C-uS^ cio 31:^1 

^LszJI ^j -0 Lp^Jj JiSt LlSi^ ^Udl (jt c<Lij}^il}\ d_t^LtJl ^j -0 £j_^ljrCS^U 

i3 5^3-^f d_Q_li3w3 Sjlp eJbjis £jj.u5UJl ^Jp Jj 


.LiLiLwJj (JJ ^Laitl hy^ JL95 tjLcxJjyU fibUsJI JJI 3 I (j -0 <(1845 - 1744) .t.i.uJjT (^) 

.[ jLoj^jSil] 
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UJjJiLjLijJI 


£ 0-^3 ^3 tju£iSi}\ ^^JL ^^1 £jj 5 JaJl 

.LoUf cL-ii^l 3 Jl*j 

JSLb 2 "® L^l J^^l ^5-31 (^^1 lJ^ £L_Lo ^3 

£jljjijl^l 3 ti 3 j 3 ^^ o^ MiiB £j^itAiaJl ioJbJJl jy^LlJl 

j^JaJl CiJJti Lo| Lajl^ ^5JLAL^1 CiJuo-o L^J5 £jjliJsl 

^^jJl ^^JlaL^I dU35 OJuo-o L^jl^l ^j3t Lo |3 

Sjl js>J\ OL>j^ C*jl5 .ftlj^Jl ii-o' (j^-cUjl v-Q *o *>3 j^^-cLo ^ 3-03 1 j5j5>3 £<iL9 

jIJuo 3j3i ” 3)^1 “IaIp i^ySi U-0 j\lSo JbI jA_ai3l.*«j^lJl ^^Ja^z-o JMi»- 

CjIjloJI j -0 jviSo J3i3l SJuo iiJLAii^l j3-Ma5zJl j-oJLaJ jL> ^S>s>o 3 j 2 i jaj^l 

J-oLsslIl SjjJLU i)jJ 3 Jaj (ioojJil iSy?" l^J^3ui>3 - j3*^v! 1 dLLi Jiitlj (^^1 

^ £4J_£ai j3-3Jsl t-Q ^^'^3 jju 3 .J-o £d_££^ ^—£ 53)1 i 3 . 4 J 3 IJ 1 II L33jJaJl g-o 

OL^j^ ^J1 £3jkjljJl g -0 J-oLsziIl SjAiU ^ 3 ! dfLiji) j5o 

jiLoio^l^ g^Lajj^l C)l 3 ^i!J LaiLB 3 .ULp- d_j£. ,^ 32 ^ U-O JaS j53 ^ 

0 ^^ ^^1 ^ 3 ^^ LAA^-fi" £^j\A£)3^£-*'£*-)3LtJI I ^^ 

Sjljj?- ^ 0 ^ 3 ) 03 !j^^ JlaauSI (jlj C)b3lAu-o (Jx- t^3 

^LlLo} SJao frlj3Jl ^J| 3^3531 ^w£-lJa1.^ dU 3 (jIb £^ 3-31 ^31^3-0 3j2> Lo i 333 j (tlAislx 

. d_AAA) |33-3>0 ^^'£aX ^LuA^OJ^ J.A^ £ |^^.AXAA)3-) ) ^J*>a.'g-ll ^_Q£ 07 Ix^ ^JI JJUt J3 £^1)313 

£ jjjjJl 1 jj2i £ j3JjSJl JlaauSI (Jb C)b3l.(AA^ J-^aj jt LoUf ji-oJjl j-03 

j-uaa-oj?- Jlaa £j^jlAA« 3 J^l j-A^zJl i3 iJ 3 li^l ^wJa.Q.!l J-apo JlLo A^szj ^ i33^£-£«-o 

l^Lo>uaJI ^^ 3 ^^^ ^wajIS^ I3| Lo j..tS^b LJLp' J-aplLua^I ^303 -^-<- 0 ) 133-3-0 

.Sjljj> jri5^^l3 ^bzJl liUi i 3 i 3 -o-aJb tw aPejO-oi 

* * ft 

Sjuj c^LJuI dJLijfc oU>j^ oLiLjJl ^^» !(jUJ.4^ 

cLa ^!3 £l 3 £aj! juJ6 l^iSL^ Lo5 .ioL^ C)Li*j 3 jj dftb-a l^iSL^ 3| .I 3 ) ^LAiLIl 

CjL^j^ Jl^ 53 ^ 3-=^^ .LulSbo 35 ^ jl 3^-^ C> 3 LaiIl .J_aaqJ1 13^ 3 -® 

Jj2> '.^ JlJ^Ls d_Jx3 .ju-uJl 3V^ 33 ^ L 33 JlP!J LaIIj dlLo Sjljj?- 

OfrL> - 3 ^ 3 -^l 3^ ibL^l ojJjl 3X C)bl3ApJl3 CibLciJl C^ho^p-I 
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jLuiJ^lg ojL^I 


cJa.ai£>l Jjb - SjloJI cJjJi L^LszJiJ J5o oLjjjJl j-o JLi^t C*ic*-j3 

SLp-LLo liJUjis (j^So L^j tLpt-cPt-o liUi (jlS li| TdjiiSLo 0^3 (jt (,^^1 OU-mJ1 
C)U-i«Jl Cijji) CjjJis L^l 3J ISLo ^ L^l ^ liLo ^jSJ cLI SjLui 

.5Sj_oo ^^1 ^jJij ^ jU-tiJl j-o Sjlp 

.^^**-*-**' io< M ILqJLchj i^ls 

dJ^ OJ^pcIj J-> cLolj^l ^ o^'^3 " ^jLx^ jU 

fr * ♦ * i*** 

^jl c^jSj LLua-^ - dj ^jujb ^ 3^3 c«\j^j^ L9ljJJLu^)» 

.«^jlSJ! 4 £?ca 3 
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£ 

ogbJI (jojill uvk j jjji 


(JjuuLj;^ ^qAp 

Eciton burchellii 


ibXo j -0 BR -174 

Amazonas ^.^3 iJ ‘ Manaus 

i 3 JLC>Jl ^50 Lj cdJjjljJl 

\jJb (jl5 .iJj 3 jji!Jl 

Cj^jjI J3 OjIS Cj1jL_uJ 1 pL!a£> ^jJaJl 

jl JjLi tdlli 3 I ljji> ^J| 

cLoLc- ^£>6 JJ-o c^jJaJl ljji> 

^^j-o ^-cLp J.-■iMl 

1 l^-l) 1 < 43 ^^a.pJ 9 1 [^jS I ‘ ^ ^ 1 

^s>6 3 I if-LAi JlSzj .jjjiLu-oJJ L^LoJlp- 

c ^ 

dlllfli if-Lof Jl 52J3 dUS 

JuOj?tj t5jLC>-l3 5jL?- i 3 :*j^ 3 ^ ilj 3 £?tj 

^jJs 5 ^ Cj^iLo 4:^3 tZF-3 


Jjx j^-la j\.«i.a-'> ^50 •^'5:* cLJl^» 
(wd^SLlI IJUi t^JS' joj^l jx ^jJ3 


jLs^l ^ Ijjb 3 cJuL^I 
OljubJI La^jaf ^JL^ludl 


jlSU ^ fijji ^_ya 3 
ci^jp-b 3I cC-JilalsI^ yi 
«Jj-fr3 <tus 
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UJjJiLujJI 


(JUlijj j^laJ ^Ls ij 4 jj?lI 1 iw4j_tuJ3 cjlsLa j\h ZF-3 

g^bjl (Jj Jkl^ ^glsLui 

^_QQ*) Oj15 v_q 1^3 .ilfcw-LuJ d.(iLg.xa clccJlr?- dUls cif-LuJl 

.1202 d_ooj?J3b ^>52J Lo jLij^l ^-qI ^-3 tiiLu^ 3^^ jLAj^I jo^zj 

CJ-03 - j^jLo^l ^w*l 3 i3 1(^Q *f^3J 1202 d_ocu?Jsl ^J^ jia-Jl tji-6' 

^Lw-o ^jJilJl Jls 2J5 .jlixo^l ^5-013^ i 3 ^3*:^1 ^j-o Jb>3 jb> ^31 i3 

dil <b>jjJ 4.^25' C*jl5 ^3b3^ 0 ^ cd_uiJ?ttl J3>-1^ LoJ 3 j-v.*u-c-c>- 

J C 

C*i5 cIibL^ c- 3 - 2 iJI (jlS £(^35 Sj^Loo |j.u-cuiJl ^ 3^3 

J-3 .ibj^iJl SjLq-oj i__yijj5S Sj 3 L^ 0 ^ iJLc- 4i>j^ OfrL> .iJljJol5 
screaming .^jLaJl ^^-oib 2 - 0 I 3 I -03 jis-o jjLk) tlJo ol <J 

e. 

.C-*-cu«aJl ^jJ ^ ^piha 

{.J^ 1202 d-ooj^Jsl (jLs JSLAj (j 3 S!lj k» 3 M :503 


J.U-C ^ (^^1 SjJa-Ll ObL^l j-0 blJ3 jjj^i££'3 4.££oo3- jlJ L^l£?-L£oo3 .Ljj^ 

4 x 2 jt 3 Jl*j £i)3i^l J 3 « 3 J 1 JMi»- j-03 j-o «j£?ij» iicpiJ3 

■ 03-01 4 a 1 ) ^13-0! ( 33 ^ JjLsaj 3'^^ j-tfip-^1 L 33 iaJb 
ftU-uf! j-ojo L^IS^ t 03 J^^^ Jj^ O^ O^ 1202 


OLcoj?ttl (j^a52J 4j>Lwja oi .2107 tl301 £1112 :5juab> 

J5Lio3 .ju5b dUS j-0 I31-0 ^Js- ip-Luoo jl 0^ 3 -blii j.c- 

£^001 ^3 0^^ 6j-oJLt*4,I LJjb>clIl J3b!3 j^! 0-0 6JLP-I3 OLuxPtisI JJL^ £^j£-Uj:^ 
Fragments Project Forest CibUJl bliiiiJ ^313^1 IS^LojJI (^3 

45ijj-o ^J3 J5 4-a.Iji C-^ 433 -BDFFP \jLai^\ 3! £Biological Dynamics of 
£jlj:^^I CiLo^ibJl g-2iJ CiLoJl :Lo joinJu J^ j-0 ^3J^i-^^I 0-0 Luj^OJ 

LoJl 1£-3 .tl^liJl Ljbi ^3a£>iJ C)Ij%ij>Jl ^if-3 £OLilL?iJ J3J2JI 33!^; J3J2JI ^1^3 
^.***-0 ttcLoX- 33^ olS^ ^j-o LU- OLuiIjii L-Jlb CiSiiLa £1202 Ojj 

^ 4 j 3 jSLLI J 5b 0^3 *^33^ O^ JaiCLuiI J3 0^ C33 ob>- LoJlLC .jL^sLoc^ 

£j.q.J1 SU-j Ju?-! £C)Ju?cij bS Ujjj 3 .^tJa-03 C)b>ij! dJyi^ C-Jl 5 

Ju?-! 4.Q.b?ja 43JuJ djjJ CulS” -J-t-Loj d_Lo ^b>cj JJ! Jb^a;?- £lJu:^ Lq.*j?ij 0^3 
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cLqLiJI Lpjill uvic jjqi 

C ^ & ft ft 

4ijp-LiJI I'^l U-o 6j5^Llo ^j5l ^ 

.ij^jSLo dibjis (jl5 djL) jszju ^1 t j^lAlpJsI ^3-o L-JUaJl ^jUj?- 

JiLipJI JLe>-j 3 djJyLLI G.j-0 j\t- iJ^LsslI 4 puIj ^Jis BDFFP 

Of-jCu j -0 OL-Ll5Sj-**J) ^3 .4.1«.JI 

■iJ^jbLo CjjIS 4jlJaJj3 (jAi^ULo JU-ui jIj^Iau^U ^jJoLLI CjLptol 

gjIj-0 LjLpto! JjOcu ;CjL)I^I illj] Jlp- (JI ^UjJl J-033 .j^ Ju?- (Jj jlSLwJb 
iujj siJlJ3 (jb^^l 5jJa-Ll CjLjI^I JI ^Js- 13^13 j-jjJI ‘i-tJoLtl 

^3 t<LuJi} CA 33 JI J 3 .io 3 Sb?JI j -0 'wulj (Jx- cjlij^I 

^&^lSLh.a-o J 452913]! CjLjIxJI ^ Lo 13$^ (jl ‘(JjjljJl (J3ji^I ^w*£>3-€‘ 

^ 3 !) Joj-o^l cL^p-^l ^LssJ Cjjiac^ j\^5>-3lll ^jJJL^i^ ju J) 3 ltl 'wj.x*wJ 3 djs-t-Lu 

g^U-*Jlj ^U1 ^jl>o Ljbjtoi gL:9j jSboi 3J ISLo .5jS^ Tom Lovejoy 1^3^^ 

ft ft ft 

BjSLqJI C-Jl5» (J ^djs-t-Lu dfjrCi 1^13 Olcu 13! JdJlps^ cU-bsJJ 

juJjjljJI gLi9| liJilSLob (jlS lij U-ft JcLujI C-jS^» ^ t« 6 JLp-l 3 4L<sj?- 

OJjij J J 3 jin£?J) j -0 jSbalj iSUjl J ju«-o3J) dUj 

4^jJaj CulS ^LLojgJ iuilji <^lj^| J 3 SL»_ui illpJ) 

.^LseJl cLpJ! ;3 J-> ciul3l«j^l (^^LLUjI siLcu! cl ^iiokOLo 

£SL:^Lfi-oJJ3 .jjuJjjljJl jJ33_i*Jsl (Jl 4lJai^ ^^3 (j*'3bLo J| ^33^^^ jLk) 

^ ft ^ 

Jk33 .d_Lu) jo^ (j-o j^t Jl1-o j-joSmuo J,^_(iij (j^l g3j-'^l J-o-szJ .L^j ^ 3 y^J 

SjoJli^ 4-0J5 CjjSjjI C*xp- cOL-oj^ttl J LLsJl CjLuiIjjJI ljMJs j-o joJlsJI 
BDFFP g3j^ Lol /^^fragmentologist» CibL^I bUaJj 3.^LaIi^l» :^^3i-03J 

3 

/^\ * ft ft ^ 

/ (Jf- C-*JjJ^l d_J_0 ^5J2st» djb L_i-03 jJi9 

04535111 Ijji) (J-P (J^j5ll (j-o gJj^ J-^ (33^-0 3^ ^^3:! tbJLp- 

.i) j 3 ^\ Ciljiollll ojLu-pJ Lo3-oX- ^JLPCLtu_tsl jLssXl 3-45 1JliJs 3 £Ju_Lc>Jl ^3-0 iJLp- 

^ 3 

jU c' ^aSoj-O^II icSS-OJsJl dJra.« 4 > I 3 J Oj-wi ciSjJiJ?- <ba»ljjJ 1^933 

ojjJL) Lo - cijis oo* 0 5 ^3-® «5j^Luo OljyL^ l 3 lp-^l» J3 (jxtLJl 

jjbljl Jl L^Jj3£?o 3>-^ L^-o_bi52jo3 - gJj-0 J-^ 03 ^^ Cyj'^^3 issA-ui 

gJa93 £j3il3i?-5ll3 c 33 .AalJl 351 jj03 (JJlLI «iLij J5U^ 3 )-® b^l (3^3 ^^y^3 
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UJjJiLujJI 


L^ic^Lujo jJLJ (^^1 ^3-0 (jyiLo L03 .^^LpJsI ^^-^JlssiII^ 

Jl 5 U53 - l^_«jU-p-t CibL^I ‘ 5 ^>® J-^ O-*_r ^3 

Lo| 3 iJlff- iJLs^ Lo| d.faQ.Jl3 - clji^ 8j3j«>iaJb C.*-***-<.l (3^3 : jlAJjil 

iUliJI (i.LS2-oj^l dia_a»l^ 'iijJLP- iwjljjJ 1^33 Loj^ IjJuj 

iwjljjJI lS>’ 3 0^ t>° J-bi3 (ilc>-Lail ^l3j3^1 cJuJs (jj^ j-o^l 

Navin J5S0L0J i^ib^ Jo^bjLo issjoL^ qj^ Erie Ellis i_>^J Ujis3 t^lill 
CjL^I^ ^LJsI bi):jjLPo 4 j 5^1 i^bsLil jl jL^I j! cJ-ti^Lo ^3.0 Ramankutty 
3 ^Jl) 3 .bJilaLo Jls 2J ^ - iJU-*tJI ObL^I 3I ciljuLSsXI Jl |^lj3ll5 - 
«^jy^» ^3jot Sbjti /*^«C)Lo 3^1 anthromes» Jl ^bJI jU-^Jb dUS ^ 
«<ij3j-o (j^ljl» ^3ji^l3 ‘ J-^ <ijU-tu-oj?- iL>Lu-o J-p Ju^ 

J-oO j^jJ-LI ^-Q *0 '^3 3o3bo 452 Jj 1) «jlSLuJb il^jbLo i)Lp»3 ((gJjjO J-*-o 
JlL^ 0^13 t«Lo3jol» _/%i-P Lo J^SoLoj^ tj**-<-bl .(gjj-o 

ds^LujUa I'^^3 30^3 J-P ^3^ dP-LtwjO J-P UsjO 



5 ?^^ 3.0 JU^ Obl^l bU^ ‘( 30 ) J.^.1^1 


®fc 

<i*S jlil j^Lszil iwi.<ia.'3 2008 ij - i)jOlJI djiiajXI ^3jrvj^l (^) 

•[jbjfjrUil] 
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cLqLJI lPj^I »JvJLc jjqi 


i3 £|3^1 -Uj 1 ojms J-o_«io J-^ (J^-JLo Jlp-1 5^ Jj^Lssj Sjr^ 

cbj^^-i-oi 1 * 3^3 ( 3 ^ iss-oiLi i^^l^Luo £|J*»LiJI iJU»- 


^^jLpu ^3 CjL>-L«-o 3 £|JliS JU-^^ 

.«ijjJl l 4 -*-Ls^ I 31 k)l £^ 5 j^I Lj^iSLb 

jt «i)j31 j^ 5 s«blj^l» dJJti jt ^j-o £ 3 '-*« 3 J 3 jr 0^1 i 3 3 ^ 

Lbjozj iJU-(iJl CibL^l^ £^w*xjlj^l L^ IjJlHILs .31135 (^^Jo 

i 33 gjjLiJsl^ JoljJsl^ t^ljJsl SjJaJsl oLL^l Lol .iJljJjJl 

illj^ Ja-ff 3-‘^3 £«fishbone i5-o-tuJJ j^j-oJiszJl J5_£^l» ^jx• (J^jLiII CjJlpJj £j-)3lj31 

£SjL5s1ui^1 ^3j5> i 3^3 3j^bjJI >^3-0^1 33-6*3 - Jlj> 13 i^Jj-ls frLl_*j IJuj oL)L^I 

^j-o j3^1 (33^13 j\£- ^£:>6 ^^3-^ 3^-*-^31 (J^152J 3) 3^ cii 3-‘^3 " 

ib 3 JaJl jii-Jl j-o iiLc- 3 j 2 i bs .J^ 3 l 3 ill d_c 3 J U-c^^ j^-o 31 3 j-^l 

g^UolBl £^ 3 ^^lJ 3 ! tiSy^3 ^1 5 >? 3 ^^ ^^3^1 ^ fb31 c>jji> (^^33 .ilj_^l 3 

.iiLslI d.*.^ ObL^l blJa.3i ^ 33:^3 3-5^^ bi ljjij 3 .dJ 3£.3 d_Lo 

j^^sz-cJaJl j^3 L^J5_3i 3^b^ 3^ £1202 d_ocu?Jsl Ca^^s-ooI £Jl) 13 Ia 3^^ 0^-9 

.^bJI 35 - 3 i ^js■ Sj 3 -o 33 -^ £ 3^^31 


^^ 3 -^ I 3 -L 0 -C' 3-^3J1 jjAibJl 3 | £jlj-oJLai b BDFFP 3 3-*-^^ 
33'^^~3b-^ 3^*^^ l^c.<u)31 3^ j-5L£Jb 33 ^.^*^^ ^ 


£Mario Cohn-Haft OiLci 35^ g-o 1202 J1 3jl^ OJi .dJbjb 

^_Qva 7 Ix^ 3 bjJJ-o ^jLlf-b g 3 j 3 -tjl 3 3^3 ' 5 jbii ^ 3 JJ 1 J3*loll ^Lp 

3 d_LJi3 331 d-Jjjljj Sjw_a) j-o 0*31^3^ ^ 33 ^ . 3j^l CjLloU^ 

^3iLoj 3^ c<Jus>6^ 3:?3b> 3^3 .ij*>3bLo 3 i^3jLo31 C)3i?tJ-^ (^jlk>3Jl 

3jb6* ^3.(ilC'3 J3*loll ^3X' C^sbli 33^ JaBb^ij i*dj 33^3 ^b 

d.)1^3>l l 3 ^^bat Lo-XAf -3 . 4 ->jl 3 ^*' 31 3l*^«'b-i££t 3-bLo ^_^Lo .^'3 ^ 3 * 3 -^ 

(^jiiLoj £L^L?tx-o 3^b?- j-0 L^-t-Lc- l 3 j 3 si 1 I d-^-e* iJ 3 jLo 31 33*loll gl3jl 

3 3^ 3 l 3 -‘**-ll CjJlC -1 LoJl 1£-3 .d_J| (^jl C-.5 Lo ^ dj 5 £ 3 jjb?- OjJaJj 

^3^ ^L6^^3 iwiJl 3-0 Lo dlbjJi £d-oo-uijJl ibbia ^^-31 3^3 . 1^15 3Jj> Ljl3i^l 3I 
gl3j31 3-® Id^dLp ^1311 3 '51jJb 3I d^ilszj C-£Bbb 33^ 3^ ‘33jLo^l 3 J3*-ba.ll 3^ 
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UJjjiLjLuJI 


OU-uJI jil52J ^jMJl ^j-0 l^JuoJLf'l (JjjLJI (j^ 
j^li 3! tJ3* loll j| (J JI33 .O3-0II (^_yA5o U" l3(^;I7^ ^3 

i3 .Li*^ SjjUjlo jLp-^1 j-0 j\i5 i3 03^ IJI3-0I 1^^5113 

SJlP ^13^1 {j^ j-0 C-cPiJ Jl 5S144U CASLb ^3^ jl5 tUlLc-J cLjI 

i3 JjjJu OLaj^l JMi»- j-0 L^O-^ijSl OJoJl^ 

Jl ULp-t j3.^IpiJjl jl^_t«Jl d_c4uJj £333-03 0^.3^ djjJ cpotoo 333) iijLp 
dj?-3 djjJ 13^333^13 ■^^jl3>^l 33-^3^^ 3^3 (Curupira, 130333^1 

jj^L«aJl 3^3 .^_Q 1^1 (jLoJ33 £3J3i^ 3^^3 ciJL*-^ 

.4 jL ^1 (,.7^^ ^-0-0 J^l joi-tai ^3^3 (J33IAJJ 

3£?ij CASljJi 03^3 LjI IiqIIo'^I jJis £33*loll J^U-fcwJ 033 J-«a3l 36^ 3^?^l 0^3 
J^Ja chjji J3I [1^33 .J-Jiu Lp-LoO 4 ^LuJl Jlszj £^MJaJl i3 1202 (ioo-pttl 
^3 jJl £^3>fl t3-®3 ■ qIoIL d-oli^ dJapw3 ^jJ (^3-^ (jJcsz-o ^jj £^^jJaJl 

dfbjij Caj 15 £tjL*(aJl j-0 4L-ai iIL> i3 lS'^^3 130 3^ 4£'L^3l jlu jlS 

£b33 l3L!alo CA^bb ij^ ^3 LLsJl djLJaJl £iool333L ilMJpj 

3^5^03 iPod J^3J j-0 3^^^^ £^13^1 (JMj J-oLp- d_o«aj 

I3LP-I3 £013-0^1 Ollt 0!iLpt.**3L) iPod J-o-p- i3 ‘='-52-03 ‘^3*^ 

jl J-ol iU-JX-l J.r21j £‘ljl5bo JoJoo j-0 ^ l33Lb g-o-£«J LoAIf' 

.d_tu^ 33daJI L.3J1S0 

LP3J j'U£ooo-3 ^Lo Ca^z-oJLoiI J 3 jju3So [^3 £f^3-*Jl J3Lpij» :^J Jls 

03^ ^3^3^ 3^1^ ^J^ t3-®3 C)JjbL^3 £33*loll j-o 

ft ft ^ 

3Liij dj| C^sUb Jls Lo ^Jjl jt C^vloT4iij^^JaJl 0 Jl3)3 £ 5j^aidl 
.jjvp-L^l cLs.03 £jjjJl ^3^1 tityra ^1*03 33Lk>3 ^3-^ 3^ 

dj| 3jll3 J-o-i^l l^jl ij <^^33 3lJaltl 

ft 

^>sLJl3 £(J33LJ1 3JL0JI 3^ honeycreeper J.^u-v.ll 

03^^ *wJ 13 ^3-‘'£‘-*-bblI3 ^i3'^^3^3^l 

^ ^3® 3^-Mdl ^ LLP3UJ3 £*>—3.^-) 0^ j 3 w.-o 31 xJ 1 Iw 023 j 3I LftJS^ 

^13^1 Jl bJ-03 £l 33 £' jloQIj 3 i^t 3 j 33 Jl d_c£iu d _£3 jl^dl ^^-ot ^3jJl CA33JI 
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qsLJI Lpjill uvic jjqi 


JlP-I C-cSLl) .1202 j3-JuO J_ai!iLuJb djiliJal 

(jl5 djl Lo ljj^3 i3 OljLw-Ll 

.(ipU-tuJ juS dJLiiJi j5o ^ .oLaj^ d_oo-ptiil i?-Lj 

jl5 3J^» it^Lol ^ .«tj^l J3-JaJI ,3-0 0^5^ g-o-ofl JLs 

^3 J (j 7^3 ioU-i?' £«jiajo djlS ^Juj £5jJL52-t,l» 

£j^3.*iJ» C)3-w3 jJu«aj3 CjLjL^I 

.cU-p-^l 03.y?^ Ci^lfiJI i3j^ iJ^ ^3 -^ -«'wj_*j c 

J1 ibUI 3 ^ peppershrike - Jilill ^ ljL(is 3 » :Jl3 ^ 

^ (jjlll3 '^Ijisl 3I i)3jliJI CibL^I twiilb ^l3J^l 3^ lj^3 .j-o.p'^I 

.«iJ3^1 ObL^I i3 L^l3-«3t g-o_t«j 

Lr^ dJLo.^ OjIS 1202 i3 Cj-o 1 ) 3 ^ J-o-t Lo-XlP djl C*3Lfii 03 $^ 

ljLal3-l d_J.*^ tj^3 jM ^ OLo-Lpij L^L)3Jaj3 33*loll ^LJa-ol 

ijUJl iiilsz-o dfL^ ^ J3i^k .«ring and fling ,3lbjt3 -j 

i 

J.^ j 3 *Io!I ^Ijlssj OLLo^ J33 .^lj3t C-*_ai ^Lalijl ^Jj 3-® 

- C)LoJ?ttl (tb?ijl J-*-*-;?' i3 ^jLi-o 3^-^ Lt^ -X^zj ^ i)L^I blJa-i 

3-0 Lo 03^^1033 Cksbi) 03^ i33^ " ^3-®*?^^ i3 “b-oj^ws i^J^| liJbjJi 

/^^Obiipij jjLb L_iJI 3 -* j ^^3 ^<**- 0 -;^ 

gx-oj^l OL^li ^J3^1 djt.JlII C3lS» :JJaJI i3 ^-QQ bS LiJ-o £jl33 

d_LAj Ls *3 C*ii^ £^1 ijb-o) i3 Ca5z-33 Lo Lo LP3J d^b 3 Jl*JLui L^t Lsip cLo Jlp- 
JJlsz-o 3^ 3-*^ dh^'pJal iiL^l LoJlI^ OJlp- Lo» ;l 3L31 ^ .«3di^MJl SjjSiLb 

tjbi?-^l joszj i3 iJLP3 L^ L^_4«-ot 33*loll ^\ — JaLllI^l 

(^j-oJUj 33*loll Ojl5 £3Jl*j Lo .«bj3jij J3^1 ^bzJl 1^ “ bail 

g^3 Lc:^3Jo 3^ .i)LiII blJa_.il ,3 t33Lo 3-^ C-cPtJ Lfii3Lc^l CJjjl ^3^bil 
. jaLai3^1 3 13-oJLwjl ^ . jobLiII 3 14£'3Xj 3 33*laII ^JlP 3-® £033)1 333-0 

3313^1 I'biJi 3 JoJis J.I0JL) ^ SL?i3 OJlp- Lo £i 33^I ^jb-szJ3» :C-£3bi> 035^ lJIs 

33j-o ^31111 3 ^^312-0 J3-^^ dlLljij 31^ J-J J^^l ^l3J^I 

.dLIi 5 C)U'3-oJ^ OJlp- 33_Ja_U OJlp- L03 .<<09311 
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UJjJiLjLijJI 


«jj^» <1 <.q.<.LoJI jj^l J-^ 

(iO'g.Q.Lo cLiS LptIii«io £3! |3 05^ <J1 " ‘i*^2-*-JaJI 

£ja^;^l h-^3 ^ ibzsyi ^3^-^ 1^3 .depauperate ^3^1 

£d_MuLjl Lo SjIj| jrvS^t d^_(*<J 3 cLiul ^ 3 .JaJj 3Ji>3 

(^^1 £d_ 4 «jLJl j^-***J^ j3i£?-LJl .(^JsLiJl j-0 (^^1 

OljLiLll j-0 LC' 3 l 3 J 3 t L^l jljjoJLoib l3J^3 ty^l C)b3l.t«-o iwJjiJ iJ^J 3 

.Lo L03J 03 IS 

joszj ^J| d_cOJb TJjjJI OJlpij LoJO- J^30I1 ISLi TdlJjS j-o^l l^Us 

^3jJl (^^szOaJl ji 33 -Ll O® “Sbi jl ^7^3 iiiL.tuJ 3 Jl*j £^133^! 

J-i^ JL^ (J| ^Ll£?ij (^^1 dJaiJls .LilS |3«-J dOp il3jj2-o L^.^**j 3 j CjJs>^ 

<ip-Ltu-o i3 dJj3i3 SjrCB j-oJLuxJ jt ^j-o ;3«-J Lszjj-o ^L-o ^J| dl£?-Lt£U3 

^3JLRIJ3 dSjj i3 d.Oj J-O) ^5jJl ^jOaJl3 .Jaiis Lszjj-o ^L-o jjjOp 

.SLxpJl Jl *3 i^JS' clOJJ Jj ^0*1 J|3 4S3J ^J^ JjJl 

j3-MAa*- jy^ (jLs cSjuj?*-3J1 db.*AQ.II iw^-ofLiJsl ^jJa3J5l ^J| jliiis^l jlS 1S| ^jSJ3 
L^jSJ .^ 3 -*-*-^! y^ L <)^^~^3 AaP- ^P^'mxJ ^^J^^LuaJ 13 I (jlS d_MijLJI 

ju-0 L^l jLO) OLoj?j| 0 jji>3 - jj33^1 ^j3 i3 j-cOuj Jj £dUi JjzJiJ J 

joszj .relaxation «(tli*-jOiJl» 3^3 ^j-ll3 JJL^I ^^dj dj35 dOjaiAlI 
j^op iiL^ i3 Ob3l.tu-o ^LqjjI O33S0 d_tujLJI J3*«j^ jjs^ 
^ J-olSJl c-L^jruoiJl Jt ^J| Ljl^jAiLtJI j'^_(*ij £ ^3LM)3^^-4^^^bJI 

.(j^l Sj-oJUw-o d-J-oJzJl CJjij Jl^^^ '•^ 0“^!^ 0^3 

^33^ .i*jl3JlP SLcpJl j| J3iiJb dOJl cLsip jw_£U 

Jlio53 .^ibajjl J-obzj Ijjb ^Jb jlS_t«Jl3 £jlS_t«Jl j-o j^-ot liJ^ 

.^3ljlJb (jLo3ib X ^3-*Jl J-o j3Ja.ll ^j-o Juj^ LJa3o Sjjjj^l (j3So J3 £OjJalo 
i33 .SjjjOJI j-o 0^33^1 Jjjji> y*s> illjj jL«ap| \S^y £Ol3-LuJI i33 

J..^ ■•I^‘b d_t_tuJI l 33 03^^^ J^ 0^ O^-J^ ^bzJI 

jOj LJa3o Sjjji^l OjIS 3i?ij jjl djtL) X J]^3J1 ■ jL^jzj 

3)-o '<xLuAmJ\ c>jjb Jio 3)-o Lftjji^lS jjO*j (jl OJLsi£>l jLs £3jjlSLii3l ^l3j^l J-o 
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cLqLJI lPj^I »JvJLc jjqi 

05^0 jJO j15 JLp- i33 £ iJ^^Im) (:12oo-tl CjjI^SUI 

ftLaijl ^ Jj^JaJl {^Js- iJjJLo O^U^l ^5i>3 j5J .j\^ JSLAj Jll 
(jl J-oJi£?t41 J^h tj-o^ .d_Lo^l c-LiiJ| ic-jJL) (ixLo-szJl Cijjt .0^1 JUj^I 

ft ft ^ ft 

g-03 .1^^ (^j-® 3O i3 i3^ 

JkS J-mJ-waiJI (jLs (Olj-Ll tj-0 ^JlszJ cLil^l li| tliUi 

bj3j^ 05^ djt i^jjJ ij^S JLsl£>^l 4 j3Jlp- 

cdUi ijl^^l ^j-0 ySij^ ^Jlszj ^JlpJjI jJsUJjl l}^ <LuLiy:^ il^l 

C)M^?!uuJ j^JaJl 3 ^ 1 j-o phoTo-l jjj-ULszJl (Jjiiil OLlxluij OLl<-uoo 3 >- i 3 .i>Llo 

£jJj 3 4 JL 3 (^^1 cBardsey i^ijL o^ dJLsji 

(Jl ^ 3-03 SjoLo J 3 *h!l 3 axjLiJl iJjJ-tl j\3La5Jl (j-o Ujo ^.^^3 
oJdSi cJIp- (jjJ■^^^l jj^l oLiuLI J ■ 

Ij^ lU^ ^3^1 l 3 tjared - Diamond j33aIj^ ^jW' 0-® 

O^Uj^I jt Jo3Abi ^^^3 -SjjJl^I LLcP J3-J^ i3 I*^*^'^^3 03*^^1 J 
d_L-o (^jlPtLo J3i3 L^jO-uij (jSLg' (j -0 (j':s 2 -o ^33 cLuli^l 

(j3?ljJij^b _/^3-^^ 0^ £lj3bl>3 OJibj L_ait 

/^^«(jl5bAJl ji-o» 3j2i 

i 33^ ^ gJaJb Sjis-«aJl ibl^-tuJl C)Lp 3 -oj^I j-,alilj ^ 

^ ft 

J3 jl^ (j-o tlLls Ijilj^l jiR-«aJl ^j-tl ^5-^3 t^^Lo-oJI (j-o Ijis-o I^JlP 

LaJLlft- tj^3 .0*33)1 Jl3b> d.*ipdjl OLoljJij^l OJ^pij cOIJlp-^I j-o (^^bJl JLaaJI 
ibzj jt ^i>jJsl j-^ £dJ_LA«Jl C)il3£?tJl j-o iLwl**) (j«bljjij^l IJji) CiJLpij 

j_^ L03 .j3^1 Jl jlSbs j-o l3c.b?- Lia^?- jSl jjjj>l jl5L«j J.^ j-o ^3-ljl jLs5sI.*«l 
cilL^ 4-LS2-0 jUjsI.u 1^1 SiLftI 4*-Lo.P jl 3jJi - C.U»jLal^l SjJbLb j*a<J 3J3 — jj^l 
J33J J3 d_tujLJl _/«*-=> Sjjy:^ jl (jv^?- .LLoX- dJ-£i?tLtu-o cCj^bdl j-o yuS J3 
(waAa^I ISLd £jb-^l j-o-u) (J^ 33''^*^^ £jl^-udl j>o £>30^-0 ^£'3-'0 .^c-L 

• SjJjj^l liiJj 3£>b ^L-tl SJoJlJ?- 33-ff 3^0 jJ <131 jJilsJ £^3-o-J^l 
l_A33Ij 3-0^13 ji33Jsl frlj^l j-o cj^ t^l (J-ft d_A«_a3 ^jJaJj 

C3U.5zI-a)l 3iLft| j-o ^3J (3l j^-oJLc*£i jl5^ li| Lo JoJlPsII cj^l OUJo Lo (J.P 
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UJjJiLujJI 


cjlitl cBDFFP i 3 '•^3 

^Lill manakins j^SULo Jj-o tj^JaJl joszj jt 
Jj-o j^JaJI jl ijvi?- i3 L^J-o Jljj (^^1 CjISjJoJI 

5ibl tw)l^ ^ Oli antbirds J^l 

.iJsl-^ tL^UaJsl 4 jL^ i 3 ioo-Jsj d_dpJ3l CiLbljjij^l *.o'i jt jS^ (jLsssI^^l 
iljj-ol tJwJ3 £(jljdl ^jjjJaJl 1202 j-o JL-ot 

9 

i 3 j^ii^-LJl ^loQ7..■! .Sj^LsUsl juLsd)! ^333 (iIjJlp (^ 3^1 SjJaJsl ObL^l 

j-o Lt^ cdJajLo ijisL-o ibL^l 0Aj2i j-o LoLuxSt BDFFP 

,h^ 4 jL^1 3 ^3 CjbL^l bUo.^ 3 CjJlpij Lo jo ijULo 

j^^bj C-.0?- (41 ^5-wjb £j\s-o ^5-cco 3 dJLljJi .JlSZJ 

Jlp-I i 3 CxSLfii j^ dJLlfii Jl CJ-03 .jJaJsl j-o jlj -^1 j3^3b?!J3 j3i5b3 

j-o jlS lilJS j^3 LJ3jJi> .c-U-wJl j-o ^b^l 

. jUL-o Lco-ol J3 LS (41 Jl d_j LlLo 3 ^'^3-^! i3 j3i 

j^ jj Jcg.lu 5 L^:^l3 Ljjl^i^ bj^<a£'3 £jj jJaJsl ^-^3^ jl J^3 U -*33 


i^'^bsjJl j3iJI J3 3 JlJ-o CJljLo c-U-uJI C-ol 5 .ijlill Jl j^-tw-sz-Ll 

— 1^033^ <L-kflioii Jb J OjJai>- 4 jL^I ji^jl j^l'^ lU^ jl 5 

■ L-^LpJI Jl ju^^tlXl d_ooJk 3 t^JS' jb?uii^l ju j-olS 3^3 — ^J->3lJJl Jlj-i^l jjl^l 

BDFFP J^33'i<-o jlj lS '^1 ^ j3-‘*dj3 3! ^3| L^ ^l 3 (^^dl [S-^l 

}^\< j^i<-dl jj**.c«jb?-t L^jJo ^ 4^jJaj jSJ £4S^i?tJb iiL^l ■J3^ ^w*lS £ juj-o 

j| JI3 Cco?- £ 4 £'^ Jsl Sj 3 -oj jl 5 j |3 ctL^oJiS Lojiij CJbb j^ 

^ jl j-o^l J3I J IJo .«j5J3.QilJl i^Lii ^J£' J- 2 i 3 t 3 Jl*j» £53JaJsl iiL^l 
OLo^LszJl Jl SjL^^b C-£ 3 bb j3S^ IJj dUi Jlszj j^3 £jlSLo i^t J tiJypcij 

i\Sy^ i?L.ijJl j-o \juS ^5Jl 0IJ03 £d-o>- >^3^3 {,Js> (^1 

SJ■^io?- .«jjj^l Co?ij 3ii«aJl ^L 5 J 1 » J £j^-i«-b3 SjLcP ^lLXitI.aib3 

^J.e' ^Lp- 03.£^-lc- 3 .juJLsjJl L^-di^j aio 3 '^J>! diLoiiLo iJjj-o 

^3-0 ij^b ^3-0 LO^ol 3 £^3^ J^-*^ Lt^I ^-£^-<-0) 

jiao d-^ijl IJo L03 ■3J3-II Ciliijrd t33Lo j^ (i3L££' dit J julJ iiL^I jd>3l 
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dsLiJI Lpjill avic jjqi 


“lil ^->^1 3 j ^3 J-o-PtJI c-LjI i 3 

(❖)melastome ^j-szj OLJ Js> CJbij j^S" ^js6 J-cuJb 

. & & 
^5 jJl j^3 ‘L^^Lsj oLiJI 1 jji> i 3 b 3 ^ 'S'^V 


J-ojJl ^j-0 ^jUJl C-*.5s3Jbl .j3-ljJl ^j-0 (jl5 

Ijj^ (j| 03^ J ^3 ^;J.^o-<JI Ciilp (^j-^ tlS^bs ^J.xj i^jJl 

c & 

.dJ (JL^to J^3^ JjliLo ^j-o OLciJl J-oJJI 

I hA-t.su ^^^.u-tj kfU S (JI ^-3LoJ^ c Lur Lo dj^^ l>-JI^^.P ^ OaB b& 

(^^jSu-tJs ^Lp 1 -Xiiip 1 tw*-*S' J^jit-tP 1 I djiiaJLtI (3^ 

i3 (^^1 Cib'i.pJI^ jLpt^^l ^iiassjo (ius_taj 5-‘i53 .«^Ip 

jl J-LptLcu-tl 3^ 0^ (J3jl^^l tS 3^ .j^^hll g-'-o-i?' <J1 '^bib^b tJui^l ^-b 
itiJLjii cb-ui^l JS Iwj3.su J-tj?cLMj-t)l 3-^ 0^ iLoLp 33 ^ 


3^0 5 !. 5 ^ 1400 ^£?b ^^^jLp k- 3 ^^ 5 uJl CjJij?- BDFFP ^3j^^ d-oLpJI d-oiljjJI ^^IsLLo 
gJij (JJIII 3 3 U-b_«j CilpLIaS (3 lilij 3 ^ Ut^ £jLc>:Ju^l 

.b jP- J-t-o tw 3 Jl Jlsu 


3^ ^^-Mt-iJ Iwt-t^' £^^.J-iJI ^J-)-A_ai d_i.AU d-oJfU I '(waBL^ 03 ^ 3^ 

«•*■*.. .. * 

\Sy^ d-t-o-6>i i3-bu d_tJ.j_Jl d-oJa 331 (33 '•^ ^1 *^3^ 


i^bslltl (3 oLptJJ JoJutiJl 3 ^ dljjJaj (j3jP3 .LoUf dj 3^-0^^ Lo cljit 

d.pcA-1-iJb^ \ 3j^tLl b b-Ui d_«A_Q_tj d_«A_Qj ^3^^ ^3"*^^ 3^ (.j^3 

<iLo3 bLb^ cijiJLsJI ^ll^l j^Loiul (3 3ubb J^3-^ iuu-JoJI 

Ltiut 3 ^-*^ ^- 3 L 3 t 3 .«JlpLiJ 1 dJa-uil^ 33^1 " J 34 ^ 


.j 31 j 3 jMJ d- 3 ^ 33^ il33^f Sj\ 3 -t(aJl ilJhP^l 3^ Jl tiwisui dJaiu 


^^su Ll5 Lo-LtJ3 .^-LtiJI (3 dSjLp djL^I Cu?u-ol3 £iw)3j^l (3 Jl OJl:?-! 

guu Jaiis Jlsuj dj Loli^ IpjJa 3LLu 3 -^^ 3^ b J^M Llbls 41 Ll^ljil 

Jab^ (3 Ltjj^ j-oj?-^l Jl 3 ^ 13,1 tjbJl 3-*-31 blJi 3^ .LJijjJa 3 ^ ^1j31 


Jlsz-o ■(LkO^Aa.'p- 3-'^! Jl ^^'-‘-wjjJb d-o3t-3) iojpt-o djszJaS ^J| ^5.-tP; 


J-Att-O 


.[jUj:^_^l] .jjfcjjs 03 ‘Melastomataceae iljLf- (^) 
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UJjJiLujJI 


jjJ J-oJJl Jjj Sjlm^uo .iJlj L^lP Jjj ^ cdLLi d-sJoS (35^ 

ciiL^ ^ Lo ^J^ djjiws i3 dit Ijo jiJ tjAjibL^^l ^ i3 

/"^^Eciton burchellii lU 4;^ 5,3^* Jl army ants jSL^ujsUsl 

Cjlj-%ice' dJLjij d^3J J-*dJl ^^1331 ^Ja52-o jSL^u^l J-^ L_ill3o 

ij Lo| dI33 5^ iC-olj t3-t'3-o djjJ dj| ij ^^^LLUsl ij 5^13^^^ 

ij dj| Loj3 (S^LsJl 6j\i-kaJl JL?c^l3 tiwA5L5Jl3 cC)lj^icc>Jl ^3^ ll£?!j 

d-*u-Qj J-oJJl oljSltujg^l fijjb (J^5>1 ij 3 .ftljjzJl i3 Cj1j5L*l52-o 

^VwA jSLtwjJjl J^3 .8jjj^i3 dj2^^ 5j5 JSLi dSm,! Jy:> 

- ^mJjS lJlH Lft>ju4j c^LjI i 3 dLL^iuJ (jl <Zjj^ 

jB^ ^i-^1 Ijji! ^J-o L^-iSJ .Jlc>-1^1 ^ 3-Jl ij " Cjlj^icc>Jl Cj 15^_ ^J-o 

j^Jnll ^3-o dJ-ol5 its iiJLjl> 

9 s * 

Lujij ^3^ Lr^3 (Obligate ant-followers CjLu-tl JuojJl CjLbsio 

& * c 

.y?^JiJ\ i3lj3i L)lij J-<uJl L^jj ^^^1 Cjlj^iLj?Jl J51 j 3 (J-odJl lJ3^ 
opportunistic ant- J^l CjLLsCLo ^y6 ^ji^l il 3 

d^jJs ^J-C'3 .43iLa-o dj LoJkic J^ajJI Ja.cc>w3 ij j^-bb ^3^ tfollower 

CjL3^L?c-1)1 ^j-o ip^lLo LajI j^Jn.11 cJjIj tJuojJJ L^^iszj 

Obilji dlll^ dLb «Ja^-«aJb d_Lg-Qli Lc ^L^l» ij 6jj3>Jb LajI 

yu£>\jyCi]\^ 6jLs-o 2-«3-) ^J-*_aJs^ Ljbi3 (j^JaJl Cj^iboS (^J-P ^5 JlrIj 

Jlc>-I £d_tu^ JuojJl (j\-o ^J-P disJl ^133! t3-o JoJlsJI eJLLas3 

^ p fr 

^^^Lo-ruriJ 1 elAJb d_ni>iAj ^-3^ eJL> j^ 3 ^^3^^^ c 

Marian jjU-iijj jbjLo3 Carl Jjl5 £ jb^j-o^l dv««!-ill Ul^' Lb33J3 - J-ojJl 1 

'^\j^ li djB L-i^ j-0 J6\ L«aol jlUJl Rettenmeyer 
. J-ojJl 1 jjb dJlj^b ji-csCi ^Lc^b tj-o j^t ^i-«a3 icls (Jj 


d.L.>fl53 OLjL 4LC- i<Jj ^JJ i«SJbLJI OljdlpJI 3 '^' l_5.«dsJI 3Jj> (^) 

Oy^ ^5j.^i:5o^l i!U>'jJl 5 an..i-i\\ ^Lff -3 ufl.4>t5^.7.4>c^I (J| J.*dCi_;o (J| <3Lua\$ tOLLsjJI 


.[jy?dl] .(1863 - 1781) 
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cLqLJI Lpjill uvic jjqi 



^5^ jiA 41 ^ :( 31 ) 


(J| IjJlp IjJ Os^Jl jlS^ £^Lk> ^^l O3-0 CxsLii ^ 

cJ-ojJI i3 ‘^***-^^ jlSUil ^J^ jl 

.C)Lilj^l3 j^JaJl3 

jj^jl ^^J^u d.-o_uil C)lj^i«J> jl 5 £,^^Uil jjjiJl j-0 CjLixSZ-c^iJl j^\s^ i3 

* * ft 

Lr^l C)lJ■^iJ?Jl ^15^1 :)J^ ^J^l dJL. LoJLii^ cUjj l 3 lU^ Terry Erwin 

iiL^l j-o i JSt 452 -isj i3 jJilszj 

^ 2 uo 3 0 ^ .(J-uSLLpsJI c-L^i^l Oxlf-I ^ - Ot'-S-JI lJ-'®-^ 0 ^ 

{J^ Cy^ JasLuij Oj 15 (^^1 C*i:^l ^ J■^i<J?Jl oIjw^L) jU^^l 

LjliiAf- i^LmU (jlS^ J\.*^J1 Jl^_uxJI lw*_t_t«J^ .yX^l^ 

JsLii^l <JlS 4jL)jJaj jSLij Ji^t t J5^ ^^LLUsl 13 

lS'JJI jLpt^^l j-0 j-0 .d^liJl dlijs^ j-o liUS 

Jlsu 3 .U^^j 950 j-o ^1 (Jl i_>«iL:i^ g-oj^ £ Luehea seemannii 

(jlj £ jU-*-ai Lj 5 >^ jL?tail XaIsIJ (j^iSLi^Jl ^ jj 5 > (J*oo 3 - ^£>6 (jl jLlft^l J 

J-i-^ (J^LlpJI (jt^ jLpt^l (Jf- JjU- 0 (J^_(tj JuoJissj (J^LlpJI 

L_iJI iju*oo 3 - (j-0 bs dfbjij jt^ £C)lj-%i£i?tJl ^^15^1 Cy '^U)l J 

» 

(^b^l80 iJJ 60 L^Lu jJaS ^J -^5 ‘Ijfv^ 4 O 5 10 jo ^ 5 ljro Olf-LaJjl ^J| iijtjLa c5j-,£iiJI (^) 

.[ jLftj^jfLtl] .I^jLLw^S i3 (jlajJJs^l (Jj^Lu l^i.a 
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UJUJiLajJI Lpijiuill 

(jl jLpui^l tj-o ^3^ 

J1 ^Lo%) arthropods oLL^ii-tl j-o d^t)^ Jl lU^j U 
j-o «^JuO» djb jSl . (|jijjj?Jl3 iwOLsJl jLs 

.d_J| J-O^ 

dUj -t3:>3jj CjI^Jl^ *^5^ CJjj t jv?Jl dUS JJ-03 

ij 0:>3 j 1 A^) L^ L^Ao JsI plSjl JlJALuil plSj^l dllj JjAszj ;Jj C-ul5 

OLj Xalszj Lr^l C)lj-%A:?J1 <Lmj 6jjA^ t3^ 05^ 03^^ 

ij ^ 3 ^ Lszibj-o tjAculitl J^ t^jJI 13^ Js^l^ 

L^j 3 tjs^l t^js' C)lj-%i^I ^3-® ^3 133-1-0 '^3f'3 ^J| CjI^J-^iJI 

3-0 Jals ^3 SJ■^^ 3=0 dJLjb tJjlAtl i 3 45Zj_u» (Jj ^jJI 13^ J-«aj 

tljSbjs^ .CiLjJjJI 3-® ^U-t«-o3-3 i«*.o3-3 tCj^L) (tLszJl jj j3JaJl 

cljiiJL!?-^ i*jl3^yi i^isLUsl ij cdibjii cioAill jjzJxJl CjI^S 3-® ^3 JjL^ 

-tL^jJsl 035^13 jLszJiJ^yi ^1^^ 3^ 5^3 jByi (Jx- 

i*jl3^^1 3^1-^-*-lJ J0A3 3I 3I (3^ C)lj-A«^l ^Ix dj j-ooAj 1^331 3^113jij 
d_*jLuj?JI d_*_Lojdl j j-l^*-*-l3 i3'vJ.'®A£?d,l bL?t3l 3 -® 1^^ ^Ijxl jj ^5'^3^ 
giaXj ObL^I 3 I 33-^ O^ cL^wjU tw^-g-^l 3-® i*3l3^^1 ObLill dJIjj :iJLlII 
cS^cAz £^ 13^13 i?-L*Jsl fj\j ^lAitLoib £b 3 ^ ^U,l j '■^^3 jAsz-e" 

<3-Lu-tl 3 '^Uil i3 ^^13 SjLwj?- 3 I 'w)Lui> Lu^-e" cO.25 _) z io-*5 JoJLpiJ 3 
cL-oj^l IM ^ 13^1 3 i3 3® ^j3ij Lo SjLu3 3 ^ d_J^^l 

3I 3^ 3)t^ tSjda-lsl idl^-oi^l ObL^l ij g^3 (33^-0 tiJbjij 3I 

452jjt 3 ^j3L) Lo Jibzj 13L(iJ3 .^Lx J5 ( 3 iio 3^1 i<*oo3- 3 1-® 

.dJLsi ^Lo J5 dLp-l3 g^3 3! t^3-dl j 1x3 jAx 

• * • ft ^ ^ ft 

3j.fiJl OLdajLl 3'l3l j 33-***-1 j 3 3I ^j dJa^)3 3^dJ) )3jfc 

j^ .BDFFP ^3j^i-o (J| dj^b>-j (3d^| 3^ ib^Js C-*-*3 SjCs d^ssj £^^^^3_r*^l 

l3*.Lu.! Jx3 £Scientific American jlSoj-o! d.^irul-u. j ^liill L)3-*«-b3 

Ja5!-o 3 10 _) i3du?- j» 31^ j^jLsUsI JdL5E-o 3I (J1 (3^^ 

^3^1)1 3® dLpJI» (J| (3^3 jl^ 3^1 1'^ jj 1-^1 lJ1^3 3ljXj^I 
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cLqLJI lPj^I »JvJLc jjqi 

(CjJlpJI ^3 ^ C)Ju?- t^jJI (jilj^^I Ju-o («4J (Jj 

• ft ft ^ ^ 

Jiiu djU t^jllll ^ jjilj^I l^-uil ^ '=^5^ 0-0 '^! S?'^^ 

dj^j ;33 (OLjJkiLI dj-o^l ^-1-03 jJI L£b^^^!» 

.«bj o^UnJI ^3-^1 BLiJ oSLo-LI o-o J-sa;?- cl^-ai^l 3! JuiilS^ ,C91UI 
dl^ C-olS U5 .io^Lo C(3^3 j| C>bLuj> (Jiuo c03-t«Jj3 O \jLmS^ C*jlS 
JaiB c^UjLjfc^l o^ Iji-^ Ij03 Cciij 033 cjIjSbdJ <iljl3 JJ^I i^Js- 3I 

iJjLai3 t3 L«ajl 0^3 fiU-LsJ LxxuJ yJz^l ^LsJI tj 

dij^sL*aj» ijJLjli U-^Q-«*»1 o^ jA^liajjJI «lLt-JI cUlft 6U«Lc^ .djoLsJ! 

ij5 Lo-J^l3 5^3-^ iul^Loi^l CjLL^I illjj ol JbL) jl 03^^ ^3-* 

i3Li)! dUjui) £dj_a( ^3JJ■^i^3 /^^^<dJL3^ |J 5 J^l3 ^^3^ L^j 3I cipLwj 

ft ft ft ft .. 

Lo gjo ^^LJalj ^ - LajI o-)3j| ^l3jl Jj-o L^Loo - (J3.«*JL)3 ^l3jl jl 6^1 

ft ft 

J| d.4_*ujJL 5j^ 63^ 6^ djLtiiptJ! oJl(1j3 £^!3JI ^j\ 

.cU-LssJI tJI ^Lj.-ujuJ\j JL?tJI j^I L^J £^3 JLs2J! JL?u 0 (3 jA.*A*fa3»clial 'w) bSJ\ 

. d_ML9 LlL I Ax9 ^fiJ S tw) b-iOi I ij 1^^ ^3 

e c e 

djl (j3_uJj3 ObLu*j> .L33 ^3j-‘g.I*u-) ji>ljii3^1 jl 3^ C)^U-l£>^l 

jJ 0^03 03-^1 ^jL^I (J| J^l3J^l tObL^I Jljj jt 

L7^3 «cli*-jLal^l» ^J^ Lo i)Li- CX33II JO^ZJ J-0^1 

^ Q^3"^ I-Xj ^3 cdJj3-^ frLLtJI 3 I^ ■•I^d_LJ_Qjl 

(^^1 ^133^1 jju i3_>AJl3 d_L^ jwj (^^1 djbjJaJl 

(JjZJlJb i^J>SzJl3 ~ Jl^-a)l O^O ~ lifi^L^b L^.^lf' 

(^^iszj ljji>3 .extinction debt «(jblj_ij^l oJi» ^b dJl jLio Lo Uli^ 

-o^jJb clAlp 3 lj3^b eJbjis (jt U-ii^ LoLc £d_J.*.5zJl cjj2i 13 j3^b ^3^3 
jJLqj ^ ObL^I illjl iw*x.t«j i35jJsl ji33-Ll jl 3-fi>3 £(J-oJi£?co j3*-I dJLlfii 

ft ft 

L^jj> 3I iw)Li3^^1 J3*AOiJj Li>jL?^^l C*vlo3 ^^^1 OblAU j5wo-*3 iLIszS 
Juj> JLio ciLaSJl d_3 Lc djji>t**JJ3 j-o 3-0-lJl ^3b2J jl (^jJl (j^j^ 

C^*u-£-t SjCS Jlszj .Sj^L- 0 BDFFP £^3^ di^cpJsl doloiLl j-o IJ^ 

j3jjJl iojl i^^l CajLp £g^3j^iJsl ^jJ juJjjljJl jJ33.4«Jjl 33^^ jI3l 4L3k> 
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UJjjiLjLijJI Lpljiuill 


i 3 JJlsz^ jlS 1990 ^LsJl J^lpiJ3 d_L^ oLi (^^1 

^3 £(ioiU,l ^jlj-0 ljLps-oI dj OJlC-3 J 3 Oj 15 ^jJl 0^1 .^U,l 

d^ZjLJI J,^_*iJl d 52 Jj^ CjLL^I bIh uA) diicpJsl (3 

^ 3] cLoL^ g.h.J Oils jb? 0^1 0 _^ tBDFFP ^3j-'^ 

JoJl^ j-® O-^ (^^1 jLc^^l jtaB 0-^ JoJl^ j-o ^ 

^^LLU)! 3 jialiiill 3 ObL^l jlj-oJLuil j-0 ^jJl ^J-^3 

.ibij^l 3 l 3 ObL^l jLs 

jl 3^3 cOlJ^oJJ OL!a£>^l (iiLilJa-o ^JlszJ Lajl J-cO?w 3 j^\ 4-^3 

3-0 i*jl3l*«^l i^i^b-tsl 3 d_0£-l 3I Lff3 3\Ja£?-!iLo l3_t«_J jOJl 

45 zB 3 ltl OLbljib^l 3-0 i^j-cvhvll d_Op^l 3t^ cObjL^^l 3-® b2>j03 OljO?JI 
3^ ^ Ltjl Lfi" ^3SJ .LojI ^13^^^ i-Xjfc 33^^^^ 

3! 3^1 3I dLoii^l 3I Cy^ £^3131.01^1 OljOpJl ^1331 

3 ^^ 3 (jl3-*-i^l d_LS2.oJ?- 3 -^ jiLo OjJlp- jJjdij -l-ft-^ 0^1 Lt^ 

ObjL^MJl 3 -® '^Uil i 3 ^^13 0-® J^l ^ djUj?Jl 4 JLp-» 3I Jl 

^ ^ ft ^ 3 

O-03J ^ L^j ObjL^^l 3-® d_Oft^l3 £«^ 3 l 52 -o j-ol (^yb O-L03 3^11 

(yJl Sjis-«aJI c.L_ 3 ^ 1 » (^y2i £33-*«-b3 Jls US £ObjL^^l O3S0 J33 Lt^ 

.ijvi-oJl cLO^l JjbL^ J-6-^1 3^ 0^3 lOji jJJo 

3-0 JoJlsJI J-03 £41 jSLujJjl Jl CaSUis J3S3 bl dO bjLft 3JJI O33JI 3 
^yl^3 £Rita Mesquita liSU^oo Oj £Oiij^ 33S ^3} J U £3jy>^l jiabpoyi 
i^w-uiyo ^ys_***j a£-3-oj?Ut 1 £-UJac>- 1 jAi3bLo 3 jlS 3'^l 33^^ f5^3 £dJjj itlft 

gi^jj £6j-o.ft 3-0 oLia 52 j-mJI Jj^! 3 6^^ ^A-o! 3JJI 33^S3 .ioIJu.**Jsl 333US1 
J3«2J 33 ‘^beJI J3IJUJJ «y:^3J3^I ^3llll» 3 

33JU-0 iptLaX J-o^ £d_u 3 Ltl 0)3-0]) j-Q i^Js- .« 455 ,cJaJ) Jj 13 -q 33 -^-^) i)i)-*-o» 

£6d.pc.A.^) ^0-0^) d_Mi_ui3^3 ‘Smithsonian 3 )-b 3 -‘‘‘-‘-‘-o-M< d_Mi_ui3-o3 ‘^^^X)-^^) ^jJ) i)-*-pX) 
J33)-o^) Ob)i:- O-iO O-pu-ol - ii3^ J-kiQj - juS Jlp- Jj3 ‘j 3 jJ) 3 LlJ )3 

3-0 jib ^3) 33^S3 .iuyj^J) XjU-c^) JlSjy) 3-0 jSJy OOJ 3^) l-^j^ ijJa-L) 

^)-o! ii)^Ol) 3'^3:l 3^ i))^) j^sLi 3IS (1)3^ £d_*«_Qj jjOlb li?-bj-o 3Juj 3X1)3 ‘j*>)-b) 
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cLsLiJI Lpjill avic jjqi 


b5 U-Lu 3 JiLoistU ^jJl JuLpJ i3j^ Cj.c>tu 

j| JI 33 t41 jSLujJjl Jj 33 j5 ^ 

.tiL'g.a.'i Lt ^ lAauMI (4_taiJj gio-i«uj 431 ^Juj jlS 

gLc^-LszJI L-aISLII JiJJl 5 zJ 13 (^^.Lc- O^O ^J-O jr^l l_iLll C(J^1 

9 

£g^ 3 j^iJsl ^3-o d-o-Lszj JS Lo jiiApJj j -0 C.*.*-!!:? LaJLlf- .BDFFP 


cl]Lx4I ^i-o0.52J (jl C-J-^I ^wA^tJ 43| 

ij Lajl 633^^^ ij ij Cjl^^illl jl CjLcoI Cjj-^I 

4x3 L^ g-A«l3 i3Ua3 tSjJaJjl CjIjL^I j^4j jl (^jiszJ l'j^3 jlj3'i 


.dUAJ dial:?-! ^J| j 5 j 3 £ 4 jL ^1 dial:?-! (Jj - JaJis jaxJ - Jj t 4 jLaiJl 
^l^^Qx:^ (^^ 52 xxl 3 - i^UaJsl i 3 - ^^1 43 l j 3 ?jC 3 l» Jls 

CaI 5 dLil ^j2i ^ 0^ APipl tjLiSjji ^Lo L^J-0 JS 4 £?-Lxm-o £L)L!a_.ii (Jl 

^LsJl J c^^iszj US £jJaJb3 .CjIjLaIIU C)l3l^xi?Jl j-o JSI jw3tLai 

.«1Jla^^ jrSl j-o^l j3Sj L^li 


jp 6 jLaP ^ 313 ]) J CajS BDFFP ^3J^i-o jP Cx«ac^ ^^1 ^lllJl 

djiilLo J 01 .x**aaJjJ 1 j-o J 33 ! 4Lai (Jp J3i5sJI jS-S" -jlJP^l Jp Obsj^ij 

(black spider monkey :) 3 a.yi J^xSisdl jlJcsuJl (^3 - .^ 3 jSiI 

bearded JLJb (brown capuchin monkey ,_^*xJiUI jlJcsz-uJb 

long- JjjJ) J-> 3 i 3 l-xApJ) jLxxo (Jio (j 3 JaJ )3 .4jl^) LUaJj j-o Si^Si-o - saki 
(Olive-backed foliage gleaner j(^hll J 3 ijj Sa3^3 (tailed woodcreeper 

Cibl^l bliaJu j-o Ulxoj:^ Cxdli^l jj clLiilcdsI 5 |^l 33 ^I j-o jbdaS j-o-S ^LuJ 
jjlSjj ^^1 -Uj:^ CiblAll bUaJu J jdSo (JJ! 3 ^ 3 J 45 ^ 3^3 Co^sxaJl 

(^jx!^) 4 x.(*tj (^^^jj-ol jl^^^ 3 ^- 5 ) peccary ( 3 _^)P-aJI jl^*^ I^jSLo^l J 
4AAfLai>J) ^ 133^1 j -0 JuJLsd) .jSLo^l dUj LaJI (^'dl (^j-fi-J) jl 3-*^3 Cxili'-) jJ 
jyDlSj ljJ>ii 3:^3 ^xx^b IjuS Cx«n.La3 jJ (Sjl^pJb d^All J 4ixiiaJl Ciljuilll 6 b^ 
-CiJoIyi jJ d 3 «all 4y?ttl CjUuIj^I i^Ijp! jl U-Lp (Cibl^l bllaJu (Jp 
BDFFP ^ 3 J^^ iJL!a3 j 3 LcCL) j-o^l jjjij jl j-o ^Jp 3 tSUS j^iip J 
(jA»Li£?-^l 3jji>lli3 CibL^I (^U n/i ju ^jbijJI Jl 5 PJ 0 bj^ dfljji) jl3 do Jlp- J| 
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UJjjiLjLijJI Lpljiuill 


cOUa-cj^Jjl jrb-ojjoj t3 JL?JI US LoUr 

.CjbLill (^hiju3 ciijL^I ^^^153^13 

i3 i^Lp djl cSjljjpJI oLp-jJi i3 <i*Sl3t ^J| ^li£?ij lS^JI ^ 3-*-Il3 

djt jL^l-gj ^ ^3^ 3fii - IJl^ d_Ja_<ii i3 (^7^ " 4 jL^I bL!a_<ii ^S-^l 
^bJl jl Anthropocene j'^3J3^yi CjU-^I j-o 6J^l3 

1 jji) jt i3 biul d.-o_a) <Le jSJ3 tjliiij^l ^133^1 

^_3l3LUsl3 cij^iaJS - Jl J^JCii ^bJl 

.^^33^1 OJdSi JLiilil j3'^ J3£?ij - 
J dj3 C-j 5 Lo J-p C-lsJs Li5 SjljJlpJI djLJaJl» :i33^^ <J 

J^^I 4.^130 J» 4jj J3^ ^—^3 .«^m,I j^ ;3^U.I jj-fiJI O L l ^'g -^ ut 
^3illl jLAIjI 3-^ jU-«a-o JsLAiII 13^ ^Ut>I {,^^3 

.«j 3 *a 5 Jl J 5 J ij3^ij?Jl CiLoj^I j-U:^! ^j-o 6 Jlc>-I 3» JI liUi j! ij ^^3 < 33 ^^^ 

^-kOj J CjJo SjJ) C-U" jl J^3 -IjS^ (^3-^1 Jl d_LUl SLb J 

^ jJb '^jSKjh 03-0 ^Jp CJaiLl^l tCiLpLo) CajS L^j L^.iSJ3 

••fc** ♦ * ^ pp p p 

dJii^tJJI J3 ^ £C-*-aio ^ ApLal) 03«aJl 1 jal> jD £C)3«aJl jb jjl j-o ^s-LpI jSl 

djl ^sip-l OlS Sj-o 3IU1 ^ jS £^3lll Jl 3 ji 35 JI ^Jp' L^ C.S_^3l (^^1 

OS_tu-cjl3 ^3-*-II ‘ip-3i^jl j)-o C-*_Lp-jrC3 t^ibl-jiJl j)-o j\5z-o ^3^ 3-0 ^3)3^1 Jl ^3^-'^ 

c<^*s^uh}\ jJukaA ^Jp J 3 i 5 JI ^Ut^oI ^ -J3 ^ j-o dLiU^ ^i-uSL€ 

3J £frLp3 J l(^vAl jl ^3! C*iS 3III3 tScLbl C)li i)3*i?- 

j-o j^33 Jl C-^bb j35 jbil tJbJl ^L^aJl J3 .d_£3 1352-03] siLp 3 3I dlLljb jS 

^313111 j-o ilb?- J jbijbslo bS £d_LpsjJl CilS jj*i3bLo g^^Li-o 


(JLojjJl Jl JjLo j 3 J 33 ^ jlpjLioJl jS ihypJiJ] (Jp .amplexus 
33_wj Jibzj £(^^^1 tjSjJl jSo ^ JSbi jl^^-Aj j'-3^33 

i3 d.-o.ai>tJjl ^solj^l i3 ObjLojJl jl OljS i__yijl O^jj .Lj jiL) L^-oo^o- v_q 
.JojCcAlIl jJa5 j -0 ju5 Jlp- Jl jj £j3^1 ^Jp j^l 3 ^ tL^jl 3 ^^ j3jb3^1 
03-0 £3JjjJl ^ 1^1 d_Jij Jj-o IJjb dJiQjl ^jJl CA^bb j3S t-Q03 Jj3 

.«4isli^ dSb?t-oj (^3"' ^ ^ Jl J35?tl) J3ia-o jbl» djl ^Jp 1 jjb g^JP-oJl 
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dsLiJI Lpjill uvic jjqi 


(jl5 cJ-ojJl Sjjs^LiJj LiJJajl j-o Sjlc- JjLij Jlszj 

^USL) L3.oo 3 ^^JOjrJ ^w-JisS LoJlI^ cLLsZ-O phlo?- J3 

IJj .jra-cc-oJI (jl5 i^jJl iw-SLsJI Jj>\ ^Jo i 3 d.*Av-l 

J^52^1 jlS^ t j 3 -Ul >*-==^1 d-A^yjl jlSLo jiJ tLo-iui Ij^Lp 

i 3 jl ^ cil J-^-***^ 

JjojJI (jt itJLi^l ^ UIjj Lojjp ij^S^ Jls 

* • ft * 

■l 33 ^ l 3 “liW-ij d_cJlj J- 0^1 ^^l dfbjJi ^552J ^ 

0^3 .«C)JlpJ 1 ^_q*.o7Ix^ i 3 CajI^ .dLuj^ ja52J3 tj-^ojil liUp Jlsz-o^ lJk^ji )3 
ju 1 ^ 3 -*^ (J| JjLo i^JlP 13 J_^ ^Lu-O 

^j-o ^J| JjUjI i 3 -^^ Ol3 J-oJJl j3-*i3 (jLs tL^-o-ail (^y^ 3 J 

.Lji^cj| 3^311 (wabLi^ 03 ^ 3 .^o><JI L^LtJijs^Lo 

dj i)L^ 3 I J-^1 J3^^ Lbtj (^^1 djszJLJI ^J| LL 03 LoJlIp 2 ^ 

3-6" (waBIj& 03 ^ 2"*^^ -J-O-JJ ^^1 1^1 l11Lj& ^ c^^^LuxJI ^ 

-Sj^l ^JLp jJuoj ^3 jJl (ji^jJl (j^a-*->l J -^1 ^Lb J 33 II :jU^3ll j-o 

* * — 

.JJLaill jP- dJ_tuP_wj Sjoj^ jJuiSj lS j31 jBJJl \jp->-i\ iwA_<iipJl amSjQ 3^3113 

.J.^1 jp jli£?tAj Lajt Ij15 U-^I Ijj 



(Pithys albifrons) 4iJ jia^t J-^ >Lb :(32) JSLiJI 
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UJjjiLujJI Lpljiuill 


J-'O-tJI t3^ -^^LJLuo 

J ^3 .statuary phase jlj.a:L^^I j^kj <^jssj U^ j^l as dil^ tCJj-L! 


j^JaJ qS-^ .JoJl 5»- (J-d> dXJuJsJ •X^\^ t3 ^cdJLc^-j-t! ^JLiis 

I lA^I j\.uA.k hXpLuxj c^^Luil aS^lj ^1 

OLL^I LLkJu iBDFFP jj«ai»aiJL) (^^1 CjliLiL^^I 

■ssisu ^.sLkt! j5L«*«-‘g-t)l J_^ C>Ij-o-5s1*«jo ilLc.^ 8ju5Jl 

^LstkJ! 0 :?-LJI J-oJJI J| ^liso 5jy«_t! J-oJJ! CjULs^Lo .L^ ioU»tJ! J-oJJI 
jl itSlS Olj-ojsl-ctoo J^53 ^ C)L)L^! bliaJu tj ^Juj Lo 

cOsLii) cLiul .^ 1 ^ JSLitj dJaJiilj 5j.o.saLtuj3 dlLui) 05^0 

Lq» fil^I tj lj^ ^jb J-oJJI j^JaS iSjJaJj! ObL^I 
L^lQ-)jk J. 5 &^ ju^ ^^\ SjoJjij d.^Lu£?- L^jJ jl i:>jjJ S< ,k* *nlb dj 

.du^SZ^ j^l fibJu^l |J- 0 .t SyoCS-tsl 
Xarcsj £>J3Jo i5jJlj cj^\ ^^Js- Xcil:sj LLcJIi LoJ1 C'» ‘Jls^ 

(3 .«djjlj.<xLui^l ^^Js- Jusxissj oM.C'Laill 3-® ibolSLIl iL*J_«Jl jLs cikJb 

J.-ojJl iw*S^-o (jLs ^^3^ iwASbb (j^S^ 0^ Ltjii^.C- pLjI 3 Ijjfe 


Ij-oj 3 C)1 Jw^ 52J (^yisLiu 3JJI OJwiszj 3 

eJLifii j^So ciLib (ixszJJl JlC- 1^ d_3 i^yLJ ^3JJI jlSbtl 3 - j^Jbs^l 

^w^.Lv.ll Cij^kj bi!.j3Jj j^JaJl jl^ ^^Js- ^ OL^ljiLU C-33 

35^1 ^ (^^1 Oj3->iaj .J-oJJl ^ bj^ d_c*iJb CjjJlm J^ c^:>jzj .J-oJJl 

■Ji)kH 3-0 ^b> J-iiSt 
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10 


l^Lj 


jl^nJI i^l uJuliiiJI 

Myotis lucifugus 


fr 

ji-L9L£ii>JJ iljLsi) ^>^3 J-«aSl 

l^b jLxsLoi^Jli .ftbJiJl l-aIs iJ ^ 


OL-w ij Jj’-jj ^3-0 


cjfLo^jrvJl |3 jiAptij LoJlLrS 

* • ^ ^ ft 

Luf 1^ c 4_«3 3 3^ 1 ^ I J_«J 

iLoL?JI ji-tsLipJ! 3^ ^ 

tOJLPtltl t3j^ JU-<i gjLob 


^_yl) C)Lct 4 Jb lj^ J 3 I 

;j Lo CaS^ ;j -Lr^^ 03 -^^ Sj^SjkoJl 

* • ft ft ^ft 

3 ^^^ 3 ^ Oj?uj J^^ 3 l 3I j^ 3 ^^ 

^^j-Ll 3-® 63^ t^^PtLo jb 3! Jlo 


Lo 3 ^ j^3 • ^3jJaJI JJaj 3' 

jji(^LaiJl 3^3-^^^ jji<_*3Lai31 


J Cu^ 4 JUII OljLaJI ^■i-0^» 
2 ^ - 

Sjli d.L.-'g.a dJ^jx 

> 

«L:wb CJLp-I^ 
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UJjjiLujJI Lpljiuill 


C)li lji>jL52J3 <l^lJI |ji_*5LaiJI ^jlj ^ 0-03 £Sj\s-«aJl ^LdJi 

♦ * • •• 

jlAi-fi" C)L_tuJl pLj! i 3 

C)b jyb LbLij .Juoj^l i^Js- (jLj>^ 1 tw^Lc-i |33 j-'^ 3 I ja-uosxj?- 

<LjjS ilL?- i 3 ‘IcojJ j -0 JjJ-Ll jIiLaiJI L^Uaj tl^^ls 

ij^s <Lsj C)L-*«J1 iILp- i 3 (^^1 Js- t,_.djLLsz-Ll j-o 

.dIsljJl j -0 Li ^333 1 Juj> Lc>-L*(ao 3 

(JLJI ^j -0 i)j31 s-Lp-^1 s-U-Lp j^aszj 2007 (j^'jLo i 3 

^;^i-t^l jl ^J 1 Ij Jlp- 1 JdSi .iij J^tl ^_Qi 3 Jjzj 

(Jl cUJ-c- J -03 UiL ?-3 .^waiSL^I i 3 J-t £(j*<5bj2i jl 3 J 2 i 3 £cU-L5J1 

.Lfii^ 

dujjJ] ^S J-®-^ (3'^^ £j**5LtjJs JI 3 £Jl 52J U-*3 4jiLpJl OJLlis Dijv« JSLp-3 

iwJJs £« jlSUsI fiLc>-j! J5 ;3 jit_L9Lai>JI £^^^^1 b j^» tisubJI 

^ 5 ! dLp-^I dU-Lp j -0 twJJs U5 .IwaISUsI (Jl (JO^SJ Jlp-! 

L^l5 3Juj C)ljI^ai?JI j! (^!j £j5Ji2JI yi^3 LoJlIp j! 

(j-o ^ J^i^LAw-o J £L^^I (J-o IdJa £Cjj-&p 

jitx9Lai>JI J j'ukajoc’tlil Jl JajJb J 3 -«aJI Jbuj| J Ija^ £ja3 

jA*5bjl5 dljiaj (jia^EJ .J^ j -0 liUS Jio d^^ (^1 (^1 jJ ^ ^liiLuil 

(^JJl ^i^^^kAJI (j| I 3 JI 3 Caa 5>- £4lSbJl ^j -0 j- 0^1 jjX- Ob^^I J 

J jitxSLoiJI dill) Cul5 (jjJl LJUwaJI ^ 5 ) 3 JIS dI9^^5e-o j^Jojj 

j-o db?ijl J jS CJaibJLuil .j^jJl cL^ 

£(^^| b £^>SL£1 j L5» J JI 3 .Ij^ (^yb^ .OjLb^ L^L-ai 

' 0 ^ 3 ^ Jbo (jlS jJLl £(jAiyl^l Ijjij J-i>j-> (jl 

d_tUiAj Jb^l dLcMiJl J .^yCcul ^i^OS 3)^ ^'^3 

cJjJi J .(iAll3w3 C)b ^3 5 ^ 3 ^ i 3 o ^^3 J |ji_*3LaiJl ^Jp (dLo^JI 

Aaiol oLawJI gslyo yiszj J J Sj-oJLiw-o |ji_*3LaiJl CblS £dLj^l 




j-o C^loQ <0 C-O3-0j\3 j ^J^l 3 1 J 3 .4jUi1 j 90 j-o ^^b ^Iap^I 

.j.aJ.pcJI Jbo ^wa.-o5^1J)3 ^ ^^ aJI yo 


220 

























OAJillJI lllljU 


t33 C)b^3 i3 ‘(JbJl frLiJJI i3 (jiccsLaiJI (35^ j.o.i*»tl 

j-o jr^ i3 j-0 0^-9 c^LiLbj C)b^3 <JbJl frllJlIl 

1 oi^ cL qjtcJI ^ 

^^jJl - ^>ia-QJl ^b j^l i 35 ^=’=-*«-Ij 1 .ljja> b-o^_ Lt^ 


C)b^ 3 Jl J 1 ^ib^b J -03 ^^jJI - ^*^psychrophile 3 :) 3 jJ 1 ^b ^jjzj 
j-u-L^ j-0 3Ji>3 tSj-o J^t jiioJl IJji) Jyt' LaJLlX- -b^j^l j-o U'j Lol tOJLpdJjl 

9 


ijlk)] ijiiJLai^l ^ Ojub .^1 dJ j5o ^ /**^Geomyces 

w> 

-Geomyces destructans j-ojJsl ^1 4^ 


(J| d_c**jJb Lsz-o ib^Js CjLsLu-o jJLmJ\ iT) y cjLwJ^l 3 JlpLu-o j -03 
d_L^*jJb d.tL^-L'pJI cJjis Caj 15 j^So ilSo Jj ^sJisz-o 

LiU-o jlSbo i 3 ^ 5 ^ biJj jt ^y£■ djjjkij C^dh'i jJi5 ■ 


ft ft • 

(^y?Jl jjl^l “bl [Shs L^LxPtll (^jJ G|3 L_ip-jj G|3 



jia^Vl iojiLo 2 * (Myotis lucifugus) jr«^ :(33) ,isij JSLiJI 


cdjJjj ji-^l (jx l.^o.4..’l5 tijj.J^ 10+5 20- ijj ^5ljrO OjljJ* OL^ji ij jJ&ijli c5i5jJJ ^Lpwa OUj15 (^) 

.[jUji^Jvil] .Filamentous Fungi «L^5-JI ■"'I_;jUqII itjtf. (^^) 
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UJjJiLujJI 


jt ijS^ £(i* 3 l 5 (iptLo JLp- i 3 tjlooll Jj-o £jjii.tu-lsl 

j-il^ 1J^3 SJ^lA cL_ai^l Cxiszj?- ^3^ 

cd_MAAj Oa^^JI ^ 

OLia-cPt-tl (^^1 jj>l^i?tJl C-*-oJk 3 £Jllil J-*-^ dUS Ja-oi^ 

«i^L*Llo» LJljrCailj £Liij^l3 £«Lj^1:^1 15 L)j-o 1 OLc>-L 4 xa ^^5^3 t_ccttJ 

l(^i!oQ'i L^j-o Sjlp-I^ J 5 j^3 ^5^ '•^ £(j*<jjLilliI3 ^LlLI i 3 «LoUf 

SjLs J 5 (3 CjIs^IpJjI C*j 15 .C)ljl^.cffJl3 CjIjLjJI 3-® 

Cj^Lal) (J| ilj^l £<iiL)jiaJl ^ 3^3 £j-i£aAlo Oj^Joj Jk 5 

Ca^^s-ooI liUi d_£«jLJI (^^1 3^13^1 ot^ £ji-LL3 

(jl 3”® dJLft-ui^l 3-^ SjjLftiA lS 

^3jJl £3-‘-iiJl UJj ^jj-J i 33-^ ^» £j-)3jl^ iwxiS US £j\l£-^-oj^l joLb 

JlP-I t^Js^ (jLS £jrSt ^^^LpW3 (3^l4W-0 t^Js^ .«4S^J_a) ^ 

^wiL^l ^153^1 j-t ioiipwi 0^3 Lo ULp )^5U£_*jj 3! JLc^ aLloI^ 

■ jfHv; ] U-ji-vj dJal)j-o CSS - Jp^ptlo jS-^io^ - 5iLc L^t j-0 ^j-Il 
(jM:>Lo 3-*-*^ 0^ ^J3^-uJl» (jl 3-’3jl'i j£i£>^ £jLitl J-c^ ^^Js- £ljSji>3 
Lq. Pl3.t3. L)^L)^ “' JU—SJI ^|3 ^Rhcs. L)^^l ^^3^^^ J.^1 L^^S-mij 

lillj J 3 Lo «3-^| 3I d-JLiLp- ioLsw 0*^3 £<l*u-flJ (J**-LpJ1 3>-® ^^3^^ 3>^Lu*j 

ft ft ^ 

.«LJljfv_ail 3 Liijj 3 l 3 

j-ot 1 jjJs 3 j-)3jl^ ^Lslii>l j-0 Jlpsj (^^1 OjIjI 

JiLo £iJLiJl isSjJl j 3^I £SjijLco 3:)3 j 1^ US .dJ j\.4.vJl) 

3-0 joJlszJJ Ll!p 3;3 OjS £^13]! 3 -SLxpJb SC.3L0-0 OjS £j3y3i^L^Lp- 
jt £dj?s.£i?uo J3ialll j^ dlijJij 03^0 .^LsJI 3 452 j 1 jJ 1 C) 133 IpJs 1 

03 >®^ ..t_cu XI J-03 <JlS jSJ3 .Sj. XI ^13^^! Ol 53 iptXl cJj2i 03^1) 

ISoj-ol Jjp-Lai j^ 1 j^ J-i£iaj OjS j3U3i^L)^L^ XJLp- 3 ^j3J-o^l 

jj3jl>i hj\s>- dJSUuXl bjjljt J33 .<ip-3liXl ^LXl j-0 ^U-*«-o 3 *- X*J3lj^l 

33^ dU^pXil L 33 ^^iaJI il 3 Lpw 3 3 j-o jSt .^siiS djl (^^Ip- jr^ jSjl) 

cLXl j«bl3P-t 3 Lfiij-oi3 j3JlJ 1 J-o-if .C*lS XljJuo 3 XiijJLp- 3 Ja-cpJsl 
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ojuiiiJI liiijU 


djl J-o^l IJdJi C-cJ 1 jl5 t^bl isz-wi) JS .<i?JU,l 

J5 cLtI iw*i^ djl OJl:^ 3 » ^J^ JJ 3 cOS^JJ dli^Ltu-o 

C- 0 I 5 ^luJl jl Ailszj jl5 dj^ <Lpo\jJ C-csz^ dj^ ^0^3-* 

ilui JlSZJ iLijJl £(tUsl l3 j-0 J^Loil 452 Jj1 JlSZJ C-*_^ j\52^1 J3Jl*3 

.«iJ3L^ SiLo j-0 d_<tjijJuo d.oo5 C)j^l» jl j-0 tj^Loil 

iiui ^5 Jlo cif-LuJl i3 d^l3 L^-® j-® Ja-cffjsl (3 jLiIl jl5 

Ljb ^jS' liLo^ .J-*-0 L_jjl j)-0 j^l ^L*uO J^JlJI jl g^Loil 

0^5^ i3 U(^Q1 c-3 “itaj IdllSo j^l j-)3jl^ iw-^Luil C-cPt-ool 

j)-0 SjvS tjUj 3 j'-^3di-*-0 diiJl liJjJ jl Aszj .j^jJ-Ptll C-^J-O-O 

.Ls^ C^Q-Lgj (^^1 j^jli^jl iwjLui?- dJLiJal j-o U-^5 zBj £C*3^I 

(3) * 

jj^m,! (tU^l L^l^L c '^SjiR-oJI C)L)^j*-jJl jl j-)3jl^ dL:^3 


jj^jj jLii^ (^^1 cdiiJl 3 ^.^ jj cdjLiLuipJ 1^3 (SjJsI 6jjt> tif-Loi 

.J-*-o ^U-52^ 3 I ^UjLui ^JI ^Lw -0 j)-® tLj 2 i 

OLoJkJ i^JdJ 5 Jl*52^I j3^1 j-0 j\lSLll jl dj| 

/ jl ^LmIuaiL) d_i_Lol 

cdjL-o-ff- Cj^^JJuo «3l>^^l cU-a(l Lo j:' 3 jl'^ OjIS^ 

* * ^ 
g^llll jj^l >^ 13 ! i 33 -^^93 5Jl£- j3j^ Jlssj liJjJu jj >3 

io^3^lJalI! d^3l jya djJijjl ^_Q***n1 OL)cUJLff- lju jCiS- 


(Mesosaurus ( 3 xij 3 -a; 3 -MxxiaL 9 .d_Qiij>uo OljLs jya C-*j2-gj> LrJI C)L)j.a£>tJI 3 


3«Lc 3jJl3 cdjpttalAil jL-ai^l OlS d_Qjj?tjJ! t^_iE?-l3jJI 3-® 3-*^ cjlijs! J-*-^ 
l5ojj3l3 L^jJl 3-® J^ tj (3 xij3 ^3 .««_Jb! LLAj j^U'i3 .(^yajJI j^i^sJ! 

Glossopteris ( 3 * 13 ^ 1 ) 3 - 0131 ^ 13 .jjalS U-^io j.*AQj juJJI ^ 03 *^! 

33^^^^^ ( 3 ^-€' 3 *sA'g-ll LtjajI ( 3 ^-'^'^'*-^) (j^-o( (3^^ 

I 3^ jl^ ^3 ■Lj!3^1 33 tij3d-cjl l5o3J0I 33 3^1 3 j-^ 

4iJ CuSL^ ^_Q S 3I £|^3uJlL)^I ,h*'?Jal J3^ 3^ 'wj.c’-lj 3^^ ^-Q S (53j 3^ 
33.0*^^ 3La£?cla;! 33?" Ja*i?Ja!3 (3-u_Lk)^l 3-0 J5 33^ 3-0 U) 

cJui) C-*-al3-l liU, ^&JLs2J Jlc^I ^ .JLoo^l 3^ Ju-^ (^^1 83-^1 d-ooLI! 
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UJjJiLujJI 


C-cco C*3ji 1^31 JLtLl'gjj ^3Jl J| 3I t ,n*'?ajLl 5 jjLsJ! 

JojAII ^Lp J-o^ OjiiJ! Ol^JLtwJ! 13 

.J-oasI SjSls (Jl Alfred Wegener 
ISoj-ot jl Jo ^3 cCx^j^ jj CjljLiLlI j^So jl Jo ^» ;o-aI 5 J^ 
joljj^l jjJdJi jl Jo ^3 ...Sjo?-3a diiS^ j!il^_(io I13IS3 LiLijil 3)3^ giij 0315 

/^^<cUsl 3 JlJ:^ d-sJaS JO ju_tuJl joO ^3Jo3 ^Jp Lo^jJo ^OlQjI 

^^LoP Sjls J50 j d_Lo2-o 3 0315 iJLpJl OljLiLll jl jjbjrCsl3 

9 

«i5jljill olji^Jl» jP jJa3 O-oj^ .Pangaea Lo^b ^^Jo £Sjo>-13 

£JL?J1 £jSJ £djl^ JMi^ 2^)3 3^^ £Continental drift 

.plate tectonics ^LOsJl ^3iSo ^Lij5b jjis^ £j^ Jo> (JI3 
^j-o 3 JlO) Anthropocene jA^3J3^yi iO^Jutl oU-*JI ^Jo>l 
£d52j j ^ m }\ 33-^1 03l5 ISLs .313^^1 2^33^1 3 L^J^l (3^^ 

3 33^1 05^ 3^^ 3^ b3J£2Jl J33 ^313-03 £3 LpOJ 1 j-0 iJLcdl o3L£Jsl3 
I3 bdI 33I JJ.xdI j^ £ J-^ j^ 1 ^^^3^3^ t3^^ ^ ^ LoJ 1 

3j:^l j^l 31 “OOlb 3^ Jozdb jLSjrozj J U-^ iijOodI j^ilszPj ^bdl 

^3p £(iixo OIJo 3^^3 i3 Obl3.o?Jl3 ObbjJl Silp| dOoP .IJlszj 
Opsx-oI 3^1 dloQlll 31 3jrOjl i3iLsdl 3 OP3LUJ £8^535! 4 j jOJl 03-^ 

JM3- .d_dpJsl ObLlIl j-o liJP- 351 ^bdl frlj^l j<a52 J 3 oLpJsI j\P obLiIl 
3 J-^ LPil3o3 ^3 ^^1 ^3-'^ jl 3^^ £dp3 3.3'^3 j-® ^3^ 

ilsb j5Lc 1 j5oj> 3 .^^^^"^^ballast water S33jLdl oO 3 Jaiis ^bJl cL^ol 
JLaAjJl j-0 jOuJl joO frL^l (^La3 ^3jLb o-x5l3 3^ 3^) ^^boP Jafij 
3 ja-^a3o> 3 j 5>3 £Anthony Ricciardi ;3:>3 LO::j3 33^^ 3^* ^3 ‘iil3^^l 
^L?J1 JaLkll S^IpI (Jp £McGill University J^^Lo is2^3 3 ii^^jJl 
Jlp- ^ 3p £OiLpJl ljoi>3 .«(^^U-:^ 3jP Oi3» o-Jd 13^3^1 d_o?Jl OLj 15JJ 

.^^^C-a 5^5J1 ^3b 3 j\P» £d_Lo3 


^jOli Ujlic- Lo^.«ai» tL^jl^ JsLacJJ d.:..Au JI oLiljj?" ij oLil Sj^LaJI oLo (^) 
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ojuiiiJI liiijU 


•• •• * * ^ * 

L_«_M 4 j 4^^^ 43 LtuiO 4^JwO frLju 

jJI C* 3 ^ 1 13 . 4 i 4)1 |ji_* 3 LajJI j-0 (J3^1 CjLszBjJI 4 ^ jJI j-o 

£^3jJ 2-0 CcPtx-ol US L_A3^1 ioj^ib-o C)J■^i£IJl ctSj^ ^ C-oO-U- 

(jt ^jrisLs £(j*SLu2i lJI C-*-ijlj2i .jjIiLai^ (j^-J-o Li.cP-^ 

(^Lp JkS iljp-t cLa£?-| jt ^IjlsziII 13 

(dfbjjs j-o . 4 _£iSLo jp 1jl.ls2j C)1jL-*«JJ lps^-o i 3 Ll*piJ 1 ^jb 133 
.Adirondacks j^Iaj^jj^I JLi> tLjj^ JU-<idl 5 ^^ 

. jd^Uij 5 j \50 jP JuJSJ j\P OJP-ls ^J| LlL^ 3 £ jupLoi 5^ J'-ssJ 

ij^1Jo3jJ^^ 1 JL:^ C-dS £idLiII 4 ^ 1 ^! LJy?JI LajU £j^kp g^LlII jjPJI 
.JLd^l jUj i 3 Lc-l-oP- Cij-ii?- J 33 £Jl)JlpJI ^lid 4 »l.£«^jJI j^LaJsl j -0 

j -03 .iji-tSLodJI L^j-o.siL«jl (jj^l £^i^LLtl dlij (jxtLJI jSpJti £^Lc>JI Jl^j LoJlIp 
B arton J-ub j^jb ^&j?cL€‘ '^> 52 -) ^ 3 ^ Oli jS ^&j?cLo ^J| j\^ 5 >cLo LS £jiljL 5 £iII 
jj3 ^IJlSI c5Jls 2J jS i 5 '^l ^JLm ^_0*o7;o i 3 Jd-4d>l jlS .Hill 

j^Sjjpo bJ^^?- j-o j^ppj jj£?Lp:^l Sj^kp jj 3 j^l jS £,^jiaJI (3 
dlLPs jS jSJ^ £dtj 3 J 3 .d 4 j^3 3 J-oP- £j**5bjls jix) £^.^olT-'gja .d;dl io^LiLi, 

3I3J3 £i)jdl oLcdl^ ilIU-«J^ 4 .*Soj-o^l itu-wjj-tsl j-o cLp -^1 cU-Ip j-o jLjl bdjl 
3 ij^jb 45 bj?- tS J-®b jS LjllS j-0 bLcol jlS 

4L£aj ^ 3 JwJ Lo ^Jp ^jJl ftbiLoib £^ 3 ilJl iii^p-t ^Jojl 

jS^ bjL^^ .i)JLC*-^l dUj j-o ^33 ilLoijJl 

jUjJl jUtI > L5 U-1-*-) ■ J-*-o ^-Q giaiuJ 4pLai ^_Q L^j j-0^1 1 jJ £llJaj 

CJ 3 £?ij - ^Ijjt CjMj ^3-o-5^-) ilS-^t-o 4i^l3J jS Cxxp- - Lj ijb?tJJ 

jisU^il OAPi j| J -33 .3351:^ J3i^jJ iLoJi£?Jsl jialA-tl (J| 

J'MXj 3^3-^ L)~^ ^^-O-Ml-tJU £ 4 j fl 9 UwJc 4 l 33^^*^^^ 4 j^££l I3J ^^3 ^C..mJJ j-O-MtJ 

3I 3i>-l ipLui ^_QJlszj .j^t 3! ^Lo ^Loljl j-o i33iL£«Jl3 ij^3J^l3 £31^1 
^3-^^ j-^ 53LP jjjLoi^l 3 3-^ ~ Jd-^Us ^J| LlLo 3 £i 4 lJS 3i=d 

03^3 £ 33 -JaJl O^^LoS cLa-u Jd-jJjl ^Lot 53 Lci^l OjS ^P_ai 3 
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UJjJiLjLijJI 


jl Iw)IjS 3 jbjiil j-o -iwJliJsl jIjL oUai-o 

.cIjl^I JaLliI^ blSbo Oj 15 d_-g.{LJI dLL) 
Jl J^"-^ lt^-S Oj 15 «!(^^y^| L» Jls 

^fJLuja^ j.u 5 L*ji) tw-JliS C-olS Cj^LcJ! ja 52 J J3 £^i-Lo 

d^L^I jo dJLoj?- il^L^c-ts! (j^ ^ dLtwjal djl Jl iLijjLE>-lj 

^j_l£■I3 .^LsdaJ! ^3J3^jxlI J d.s2^33 ^ cdjL-twJ!^ 

. ^ ljL*a 3 I 

LLs 2-033 c^JilL) <l*aliJl llljjLp-l LLv-Lp- 

CjjjLj .JjLo 3 J:!5^ J| J^-^i ^J£• b^3 cfL-oLo^l 

^JuS^*J£> d_J .^^iUaJI j-o LlfliL^ CJiip-3 

5 ^ ^LbuJ ^jj Oja:^ li| ^jSLol iiJLj2>» iIjJlpws JI53 .^ 5 j 1 >jJlp- 

O^^LipJl Cj^Lo Jl ULp-I^ tb^iLo ^3.0111 jl 5 .«ji>lj^l 

LoJLlf'^ icU-ult J^ 152 J C*x.£ulSl .1^^ Jl ijLijb 3 ^^:^ 

9 

(Don Thomas (j^tLo^j ^s-aib c jSjJl 3^ d_cJ:J d-s^Li ^J| LLLa3 

J^JlP j^l jJ3-«aj ^j-o 1335^ (iJ-ojzJI C-*jl 5 .^.*«T ,1 cJlJ OLc-3-oj^ J| L-o-mx ^1 

jai-ui j3l.<-<Ai ((JLJl Jl ^ 352 J LoJk-Lc- £^3£>-^ b!-(S3 J3) (jii- 3 lij?JI ^j-o ^j 5 wo-o 
C-*.u2ii .(j3-iaJl J Si3:^3Til ^lP d.xi.^ jJ3.*.j.cS <iwiLai ^Lol 

itw-wjJ-o ^j-o cLp-^1 c-U-Lp (io^t-o jJ3-«aj ill J-oJ?iJ (jlS^ £,j.u^-*Jl> 

icpU^l C)bl3ai?- -jj-^ djjJ jl 5 (ijjJl 3 LptJl 3 dlLs-(«^l 

. 5 jL^i(i£?tG Jl* 31 ip J 5 !_<ii ^Jp ^_QQnTI j-o Jj^ Caj 15 J3 (iiLiU 

J lucis 3I Myotis lucifugus 6jyi*aJl jiiJLikll j-o jl53 

(Sjatliil Ob^3Jl JU-<i J d.I.G.<.^ 41 <ji»-(SLa 3 >Jl .,jic(SLA:?Jl frLac>-| 

£^ 5 - 01^1 UJ3 .d_cQ_oo iLJ J lJjJjj 3-12^3 Jjbbitj ^Ls^l ^3-^13 
033^^ J 'Sj'^3 ^3^ 5^ Ja^ - 3 jir-o |ji_£5LaiJl 

JjjL^ JIAjIj j^biJl) L^3Jaj ^3Lp ^^1 03^ Oli tlji ^^3^3 J-o (03-Ul iAj3 - 
J CJlS" i^l ^Latl 63^1 L^b 14^-03 Randall Jarrell 

eJbjis Ojl 5 .d_Jaj ^3-*^ S^Sb d_^l 3 Jl*j £i)3iaJsl L^l£?tl^b3 £L_iiL*Jl j-o L^Jjo 


226 


























I4JI jSU" (^13 cMyotis leibii jusjJUl OlS Lajt 

£(^1 cMyotis sodalis UbJol ^iiS'ljJl j-o 

cLjI i33 .jilj^^L) jo di^jJuo Oj 15 £j.b^^l ^^^^1 iojMlxi 3541^ 

Ji ;3 ^_q * Q'?-3 ^3-*^ jJl*^ Cjl 5 (^^1 £jji«_* 3 LQiJl cUSy^ij 

. jwU ^_Q JLiksl 

cL^-o-oil j-0 £j«ao^l ioj^^lLo j 5 j ^ 

L|li L 5 ijU-tl 13 LlLp^ jjo 3 

.jiifijl dlJi ^^3 

® J .. i .. ^ 

J 5 Q**-^ jl 5 .i)L.^l3 L^j-0 joJlszJI Jj 3 ciuiljjJl (jjlji^3 

i^Js- ^jsCj jl 5 C*xp- - ^LsJaJl jjjjtll i3 2-^3:? ^ tC-o-o jjIiLai^ 

.J^.R-OJJl d < < dJ^iL?- 

j-ojJj! j-£.*ujLo^^^ 15 *^ 3 -^ <JlS LoL^ 

iiLoJs! jl o33j.5z^ ^-£b L03 ijj 3 

oM>^ A«:^ilo tj siLco^l tj jd^3 L^Li-uj Lo ULp 

i^jJl ^J£> £^Ji^_A 3 LQ 3 Jl jJL^ LJLssS JSL) i^jJl cjiaJlll j| J3^ d_*^j 3 C-ts2^3 

£6j3Jo cIJjjs o-.*-i_*i03 .L^L_t 4 t j-o dj^j^ (Jl CjLj1^,ij?J1 *(^"1 

.c-LLmcII J*^i 3 I' jl (j-o O^ 03 I'"*' 

^y£' d!-tE>E-JLl (^^JiaJl Jl ‘^ 3 ?" '^3-^^ L ^^^3 

C-tE>-jrC 3 [3 . d_Li*J! ,jj 3 03 ^! dU S J b 6^!j ^SO ^ 13 c Cj !jOcd! 

j)j 3 dj^lsijJ! OLjjiaJlJ! L7^3 biaji du^jS 

Jl L^5s3Jo Lo cOLdi^L L^ijL«2)| J| (^^3 J^il 3 - 

^0-^! ^liaJ! 03 j^^ lSj^^ dlL^I-tuJ \jSji>3 .dLL! OE>tJ!3 o-jLjsJJJ 
.OliaJsl j 03^3(3 cJlj^L) I^IjLoI Jl i5^3J Lo cL^jJ 
cLu-0 (isZjLuJl LJ^lpiJ3 -Ij-Ji 3 JlP- 1 ^I ipLuJl J J-*Jl> 03^3^ ^ 5 ^ 0-0 LlLp-^ 

LlS^ LjI 3_tj c(j_x^cJI j_Q_M)l J.a£' '•I^‘^ L)ljj dj^3j_ij| Jl Lj^^j3j L_Lo3 33 LaS^ 

^jOdUuj Oj 15 (jiJl 3 tio^t-o ^Jl «3 djssslj ^J£' .d_Lp-li SjJsl oJji) 

L^l£?ij ^53^1 -J-o-szj 0 ^ LodLlX- ^Ja-Ol J| ^LpJI JOJ 
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UJjJiLujJI 


.Jj^JaJl i^52-»i3JI UIjo lJk^jis 3 tliUS j-® LjLfiijJl J-cPtLtJsl 
/"^"^^Russian roulette ^ 3 jJl C^J^jJb bl^t ^LsJl 

i)LsJJ C>jLC»ij liJLp i 3 JLpJI (^yb US 

SjLc- jLc^ jS-e" ^^jJl :JoJl:^ O^IS j^ia-J LoJl 1 £' 

Lo I^js- tUS-g" (j^ bij^ clw^-yjLoO j\£- (j3^ Lo| £fr)^ ^ ^j^ 

j-o 3 I CjjAiljvS^U ^jszli d_i«_Qj yJi dj^l 3 I tdJSLJ ^LsJaJI j-o 

JJLQJ Js^ll ^J-C' 3 !) cLiJl j-O JoJl^I jS-CUJ 4LoJ^£?ttl L-)L_ai3ll 

JjbLpcij tgSl^Jl i 3 J-J " ^ 4LoJ^£?tijl OLLo^ ^sJa52-o .(ylSjJl i 3 

d_olp3^1 jt jSJJjI d_c^ j-0 jSJ^ ^wA^z-koJl j-0 " UUf 

•ftliJl 3 )-^ 033-?^^. SlyiJl j -0 

9 

Jj tjaiis cLiJl j-® (y=^l jSjoJL) 3I £(jbJl jLcJl i 3 

^ «. 

Lo ljji >3 .y>l J-^ iw--*-tuJ 3 LojI 

c ^ ft 

Sj -0 .establishment llll» ^5-wjb i3 ^3j-52-o 3 -di 

j-o JoJlsJIs ij-o3)l IAjI) CjJlpo 3j-o ^ jhLJl dj ^3 J^iil J_£i?tl**Jsl j-o 

> 

ftft ^ fc.* ^ 

j\^ L^l 3 I cd-Jj CJi>-^l ^^jJl (jlSUjl t 3 lj 3 -ka£?to b5>^y>3 JJoj J3 dixuyljJl 

d.._L^ijJl (jb C*xp- bjij3 - .Jlp-I LyJj d.*IJj djt ^J^ CjLkb 

(3 .«jL3iIj 3^1» ^yi> ‘ 33 ^^ d.<.Lo.c- 3 dilLlIl S^JaiJl J.-o5b LLc52.o I^JlC- - 

j -0 Ljj^b JjL(ioo 3 (jAfcSbiJl C*i_(ijSl £^^**^1916 pLsJl 

_ 9 

^5-wjb j91 £C)lj-%i«.ptJl SLb C)J^i£I3l JbJl ^LsJI 

C)bi>L^91 J5 3 c^bUl 3 Ji >3 J^S^l l^-o^b £Popillia japonica 

d_LtuJl 33 -djzjj-o JLool ^3lj ^ 3 ^ i?-Li«-o 3 Lylc- jlx.o9b 


j.^1 SiUyi i35 tOl^^yi ^Lc Olj.a ij (^) 

JI ^IsJI ^3 

d'lljU ...I ^j 5 jL:>-I 5 iwsLoj L^jU" joixdJI <L^5 j ij OL4ij £Lu.aa -ia£>' ^LsJ C^J^jJI (^^) 

^Ltulj ^s>6 ^dJi JLSZJ 5 ^1 3'^"- i*oLajJI C*jl3 lij Ls ^ Cmshj Lajjj^Jj \Sy?^ y 

.ibjJI (_3^ ias.»aJ5 
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OAJiiiJI UnjU 


•* « ** * • * 

(J| L^JlSZJ d_LtuJl |33 Cflszjj-O JL-ol ksz^uu) ^J| ^jJl lj^ cdUi C-Jj (^^1 

C*xP- (Jj^SZ-g* L^.*-oljl frLu-ilcJI C-J-0I3 .LsZJj-O ij'-SZJjl^ ioUr 

J-OjJl J-0 SJlJ?61« SJoJlJ> BjjI^ ^£?6 il-ai j 5 C*jl 5 

Oj-UxIjI dlJS JLL03) joMjjLo JI C- 5 wjSLj^ j-0 L^-cLp jlSLo^L jlS 

U3 «. 

cRoy van Driesche jli ^SSJ J ^3 JI3 b^i:^ LoWl J 1 

^j-0 ^Lo JS Jju ^j-0 djt d. 5 Z^L> |3 c3 

* • •• 

jj.u_t_ai L) ^ ^^tL) Lo (j ^ £ d_LoJLPcX 1 J 1 L_Lo^ 

«l*^LojJl» cSj-kxxP jjx*-o 3 Jl ^1 ^Jx^-.o 3 Jl Jjo ^J-0 £SJlJ> 13 (jl jjuJc*-ui3 .L^£U-QJ 

.«jLlJl |3 

jiilS^l Sjjils [Sy?^ iwxxxwJI^ 

JLpJI U 5 ^ cil 3-^ O^Lsl 5 >-^l J^l .Jj^ 

Jlp -1 JJilL) LoJlIp .J.^ iILp- i 3 frliJJ blj-0 dfLlji) cjJlliPttl dxxtjJb 
d_cuijLCLo3 d_c«x 9 LLo JjJlszJI liJ/O cSJjJl:^ SjLs J| cJjJl:^ jlSwO 

jLi_) £|^j^JalJl ^jLlIl ^j-o jiaipij i3 3-^3 cc-IJlP^I ^j-o jtaiitlll ljji> 

L^l 3JwJ (IcpJI CjLjI^I j-o dJbjJi .«3 JlszJ 1 j-o jjj?tlll» ^i-uib d_J| 

purple libli i3 £3 JlszJI ^j-o jjj?till ^j-o O^lAiLail 

JJI3I ^3 b3j3l J-® Ob^^l i3j^ JUJy Jl cJ-03 ^^^1 cloosestriie 

^1^1 ^_Q*^^3^ Oj 15 £^J-o^l L^lb^ .J^i-P gxcbJl jjill 

c.Lw_ilp-3 £C.li^_t£jl ^L?J1 Oli ^^3^ c-Lw_ilp- liUi i3 £j^xaxoitlis 1 c-Iap^I 
JS -^jJl ^^3^ ia)^_a)3 ^^3^ 4 _a )^^3 £ 4 .xx(bjJl ^^3^ 

i3 JlpLx 03 £iJU-£iJl ISoj-ot i3 4 uJl Cijjti ^.>4^ LoJlIp ja^Lp dlAP^l 
Jl ^w*-££t^ 0 ^ tw> bzP-cLttt-la I ^Jp fr^bx-tO^ I ^wX<.££t ^^£ 4 xAj 

9 

SAj^tltl Ob^^l Jl lju>l d.*A*Ac>6l|)l OLoijf^Q-ljl 6Aji> jrOizj CxL>^l . jJa-Lail3 i)^3 
J d_b_ 0 -<- 4 l d_£^cxJI ^3^^ IA.^ .CAb-tJI lA.f& ^bxt-tjl ^Jp ^J^S-xxmJJ 

£C)^b?Jl joszj i^jPS .A^bJb Jctxuj g^AjAj j 3^1 jLp iLixo^ jlp J| ^5^^! 

j3jlp- (^j-oAJj Axlu djjl 5 L^l jjlJ C)^b> i 33 iiiLslI Ai?i^b L^t CxJ 

clfii Jl - Euglandina rosea d.^13 - rosy wolfsnail 'wJUl 
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UJjJiLjLijJI 


.jjj-wJzJl (jj^l OLi<_**uxj> >>13! i3 

^j2i3 tj-o ti^h^.t^l I 5 oj-ol d_Lk>^3 tiwJjJl 03 }^ 

Achatina (^^-olsJI - giant African snail ^3!ilo^l 

j^jlpJl i 3 033-1^ lilp J^ " fnlica 

j3-Uil3 yJz^l 033 - 1:^1 ^toUjLtbl 3^33 tdjL^^ 

jl 5 i^jJl j 33 iptJl (j-0 ^3^ (j-0 3^1 30 (j-03 j 3 i> ij 

d_.i^l ^^13^^13 ^UjI i 3 90 j-0 Lo j^l j«byijl tiUj jSL^ 

.1^L> LolAiol 

SJoJl:^ CjLjIS i3 J^-o^ (tLojJLll ^3«aiJl liJjfvJ d 3 v^^h!l djt-JlIl 

(^_yLJl (jLszj i3 i^LsU - ^3 jj 03 - j33<ico JLio dJLlj 5>3 

jj33o .SSUJl ^3^1 3I Boiga irregularis d.A-^13 cuo.c^cJb Lb3i5^l 

^^^3 ^3 JUJj3 SjoJl^I LLcC l3)L 3;^ jLsslII IJji) 

J 93 - CiJki?- liiJS 63^0 jt J-cC^£?iJ3 jjill OLllszjjI i3 {^^3^ 

juJ-o 91 jl^^l j-0 335 ZJ -Xxp- 3J1 jLssill jt ^LaJl 


C)Lj 13 lpJ 1 jLs 1-X^j2i3 iSi3jJl (3j-o j\S^ yJu^ (33-^^^ 0-^ SjLc- 

i3 djSij^l djljiLsJ ^3 SiLiJI (i^3Jl jLssil SL^o C*j15 ^( 3 ^ i3 

dU3 i3 l-c cSjjji^l i3 ‘^txiptXl j3JaJI ^aJA-g-o d^jis i3 (jLsziJI 1 jj2> (3«33I .JS 9 I 
il984 ^LsJI ^ Sj -0 y^\ Aj 2 > 3 ^ ^ 3 HI cGuam flycatcher ,^ 135^1 iw)bHI JoLo 
31^1 J^ djUL) ^ J-ii3JI :)352j ^1113 tGuam rail ,^ 135^1 ijiaill ^Lk >3 
(Mariana fruit-dove bbjG d^Lill ioUj :>3 i^ Jl 

j 3 ^ 2 ^^ ^^^ 3 ^ 3 ^ ^^ 3 ^^ O^) f^ 3 ^ ^ 3 : 53 ^ C^-Ojibl (^^1 

j-o 2 ,^ 33 ! (^^3^ l3 ^^^3-* 0^ jLszj J 3*^3 J-*S .(U-ci^ 

iwxiszj ^5-wjb L3352J3 - Jaiis JLP-I 3 ^^33 dJL^ (^ 3 ^^ iiji(_*3La3- oj^ cOLjjjJl 


jOszj dUj5 diSd £1:13^30 J13 j9 3jJ 1 - Marianas flying fox ^LLIl bbjG 
Lajt 3<5>3 ((jLssill l3ji> ^Ij^ftt C-Jt5 £d_fcui3 0*33)1 i33 .ji?ljii39b SjOIj 1^330 

«(jb?tijl 3 jl 3 ltl» ^333 (3 .33l:> JSLAj L-if-Lalj £3 Jl 5J1 j-o j-o -)L*.fl.'Z.(t*-o 

0 ^ 3 ' ^3^ (J1 ^bS" cJ -03 £ jL^l llfii (bl^l (^j- 0 .^ U5 (irruption 
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l^U 

(J| MjLcs d.^lJI jLszj 4jLXi?-l jLojJl jl5 jJLl .JLC»-yi jlAiJJ ULszj 

j^LpJI 05^1 133 d_cLpw3 djjJ ^3^ ^ LLo-p djl 

SjLp 3 ji >3 £iw-jjiJI skink j^jiiiLwJI Jxo ^w*ip^l i3 jLssill 

Jw_Qji .SJoJl^I LLcP l^b j-0 ^15^ ^J^ icLpt^ 

Ijjij jLszj diki^Ju ij'-^ lS 

Lo j| ^ .Uai^l jlSUsl i3 ^ (j-^ 

i3 JsLsJl dXszS Lo Ja^-isJb 3JJi» i3 ^^'^biJl jLcszj dlssS 

>Lui?- t^Js- ^ibSiJuo b?-L?ij i3^ip- “lil 3J1>3 (tL?ijl 

ib^Js CjIsM^JIs -bjjJij ^j2i U^ £jilj-o^l C)Lx.i«-o JL^ij g-03 

.i)j^_tu^l L^.*-Lp Lo ULp ji>lj-o^l C)Lx.i«-o ju 

jl (1*3 cLi_Jl JojJ j-0 £«^3J^iaJ ^1**J i3b_ai» i3 jLbjj^ jlijJaJlB 

tLoUf JoJl^ jbj-o-o LoJlIp .SJl*^ Cj^L^ j-o L3jiaJl 

JoJl^I t_Q**ool! ^ I'iLs .j^5l^_**Jb Jll3 ^J| i*3JLlj iw*l^ IxAj jLs 

.bijJuo CjLpIb^ dLLe" ^ diU j-o (bjuS!_Jl 3I (j*'3jr^l 3!) j-tiQJl ^^3 jl 

jS_(ixJ ILoo-o U^ £«SJoJlpJI OMi>-lJ l 1I1» 0Aj2i ji;3 j^So jt 

td ■ ft ■ ^ Ijl d_oi^3,Q_*JI frbjLuA^JI jiS^ ^.**)L*JI ^ 

^_Q1-® JSjiJ cC^SbiSjj^S jio j^Lol ^ C*jl53 ii*9j^l ObL^I ij 

•••■^« *1 «... * 

lib?- ^ jxiszj *33j-® liiJ.^t-0 3.<o-tJ jl ^jJ^*.***.^ 

^-L*.'Z.*-(^ OLlIl (jilj-ol ^Lp <-^3 giaJiJ LoJlIP (^7^ SJl*^^ 

j^So jl J-oi£?ttl J^3J1 3^ John j^jui j5o ^» :hyi OlS George Hepting 
3350JI J^jJl ^3 j 1 j Jl 3^^ C*jl5 Jj £ftLi***5LIl 3)-® LP3i«ao 

Cryphonectria parasitica jla3 cJLpJI jjUl ^Ijo ^^3 .^^^^(«Li:jl 

. jbbJI (^3^bJgl iw>b^3^1 Jl ^ 33 *^^ tfrLcLtUi^JI 13) ^3-P j33'’^**~^l 

CryphonectriajIa3 g-o dJjuioo JSjiu CbLiJ dJ3^^1 frLi***5jl jL^l jl L^'3 
^3^1 Jl i^^b j5j3 £^13^^ 11^13-0 (Jp hj:>\3 Oils' L^iLs cparasitica 
.Ljjiij ^LLl J 100 d.*_*«jj Jjl3 j!oq!I Ijjis jl jO jJi3 tcLouSJl j-o Joj-oSH 

9 

L>-i>-**«S^ jS* LcLoP j3sii3 33 j IS^ < 1 j^^^J 1 L3 L_c«_***iAJ^ j3’l^^3 
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UJjjiLjLuJI 


0^ ^1^1 SJlC- L^52-0 C-*-fil£>-l3 OljL-Lo djZJjl ^S>6 - SJlJ? 6141 Ob^^l |3 

jJaS «^1 JlC>-» jl jJil52J3 .SjJtJlII dUj JuoJ^ C-olS Ca^I 

MjIs dlss:^ iw--*-*«JI (^yi> 
jS_(io CjLjLojJI jt £^JlQ-o j-o iw-fiiJJl g^iLi-«aJl 

LilSOl 

l3 jAtSLuil jl d_jJul Jl)JiJ?0 J-^ (j7^3 

Jtil52J ((jLiSLaiJI Jj3 jl5 i5'^l ,3^ .dii>-jLil 

Ls2^j-o CjLs^I JJlss^ 3^ tJi i3-^^ ^ 

^5^3 JUJij 3^ ioj^litl ojji> CoLS^ CxS^JI i33 -Ij^ 

dlLp-j iac>- J3 JjULII 3^ <J1 0^ ^^3 .^5JuJJiJ j^Luo -ia-^ i3 

i> i. c. S. 

(3 (33-^1 Oj-w^l LoJuf- djl J«oLlIl ^^Js> C.*--g.o Lq3 . 3^^ 3^ LJjiUb 

j3-«aJI ijh.'gj (jAtSLuii 31 '^3^5JI t3LifclSl Jlp-1 J-wjjI c^^LJI t^Llguo 

f^UJI 3^ *^33° 33-^^ C-JlS .iLiJiil ^loo 3 v52Jj1 Jlssj 3“^ (^^ylll 

^ y3^ ^ ijA^SLuii (1^3 JLajI 3-® J-®1^ f'Lp J-^ (2006 

ft ^ M ^ * 

.j2io^l djajMlo 3-® ‘=l-25^l3 ‘■^^3^ 0^ 33-^1 

Howe j**-ijjSlS 3^^ ^_0(^S' 3 33-^1 3_Ij JaJilll 33 i53l-3l l3jJs 3^3 

L^j_u 3-® t'— jJlc>JI J-ol^f- 3 -® ^jJlsJI ^jJL) ^ 3^ 3^3 ^Caverns 

.jjiij^l Oi?c3 LJ3l3iLlL) C)Mc>j 3 0^3^^ 

3^ ^3-03-t 11 Jjb 3^ ^ ^ J-cPt.«xj J3 ^ i3 ^ ^ 1 3^ ^ 

.«d_Lt£jl 3 3JI3 ‘wAJt t3^Lo 3^^ ^333:? '^33:53-^ l3 ^53^^ >- 3-® 33-^! 

JLP-3J (^^1 3J^iS0l <iA5s.*_JaJI JLtbLtXl 3^ ^®3^ 0^^ JL£lLtu-t,l ^13-J^l C3i?:.^-ol 
3-0 La52J i3ji^ eljJSlj ^3Li> ^3 ^ C-*_cqJ1 3J 3-® ^^3^ 

^-^33 £iw-*-3jsJI ^33^ £^^^^43La*3-*^L^Lo 3 ^ lS ^ 3 *'*-^^^'^ 13^^^ (3^^-^^ 

J5 Lojiij). JoM^I 3-0 i3 L-Lol i3 «^ Jl*SIiIL 13^^13 Lo dJL>j-o i3 ^ 
d_c:>j_tjl d.jJi5 twxAssJI dUi i3 Lff £Lo 31^ 3^ fl^Soj-0^1 ^3j-tl i3 
;3 j! (^Ls tCJ^ ^ j^liJl ^jXl 3^ ^ .(Kentucky bluegrass 

iJ5 i3 C3^i£ijl3 L)3j3l 3-® (^^1 £dandelions dbjj^l 3-® jdSLIl Ldul 
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OAJillJI lllljU 


0-0 ftL> ^jJ\ cgarlic mustard ^5111 ^Ljjij jlS^ 

3Jl*j) 0-0 jlii 3 j£. 3 cbroad-leaf plantains >*501 0LJ3 

IJl:^ CdlS^ > 1^1 J^t g -0 CJ -03 J3 (lUJI oJui5 jl 

^s-tcb L^l 03 >‘^ ju-Lo^l ou 5 oj-o^l jl ip-jjJ 

Lajl ^b> j^ C*-o 3 15 | .(«o2iidl Jb>jJl 

^jUJl 5^153511 0-0 ,^3 tmultiflora rosejbijSll 

;3>>! 2ci6 ,^3 tQueen Annes lace ^LiJl j3^Jl3 il^T j^ io:)LQJl ^LiJl3 
■b3j3l j-o LojI ^jLiii.4«_tl (burdock 03^033^13 ib3j3l j-o C*-oJJii-yjl 

c. 

Lq 333 .dJ3^1 Js> d.c-4(.l Jjo ;3JJ1 oriental bittersweet o^jdJl >tl 31^01 

twub o^ 1-0 c j34CLM)3-t^^ b** 1-0 iw>>Oubs^ ^ 

OjAp- 15 | .<<^JlpJI jjjjl3Jl» j-o i^yls i)^3Jl i 3 ^1133X1 ^-oLlIl ^135^1 
.«iJL^l jjjjl3Jl» j-o Lajl ‘J^J^II jlJo^ -Xi>l '^3-**' (01-03^ g-«a-) 

C-ctp- iL^ d-olidl jij^l jlJo^ JoM^I 3.J (3 jSo ^ *0^333511 J^^3 J-^ 

_ _ i 

^Lc- k-3^1 (ijOlC- Jls 2J £^3JLdi> j-vai- >>1 (3 djdalil jlJoJi 

ft ^ 0 3 

.Jlszj dohlU jUjsI^I dJlo^l iJU-*^l 15 oj-ol jljo^ Jlssj ^ £(^^^_t*jJl cl3jJ1 j-o 

3U-0 >sj dJL)jJaJl ^^^3 i 31 j 3511 O^LoB J 5 b> j-o jij^l jlJoJi J 5 b 


J.^ j-o i)3.jj?iys o^j 5 ll jlJoJi jl j-o ^jJl .ObL^l i 3 djjdl j3So dJlo^ 

Jju-o_t*Jl JiljLftl i3 jiLiid^b L^L>^| cJojj ^JlpJI CjIpo^I jLs cjujli-t*^! 

lOjOf- jl 3^^-*^ c33'b-**dl ^LiS^ &Ltjl ^3 ' jLo-ddl ^ 131 ^ 3 -*-**^ 1 

i 3 jLi*ij5ll j 3 -b) (3 j^l j^jl^ 13 ^ 3 ^ ijl (J-oJ*P!j jJdJl ^JlpJI 81j:^ 1 j-o 
^LmaApI^OI c^^-OiJ-^1 Lo3-*^ ^^Bl-O^b £^135^1 j-0-<lO3 . ^3aJLa>3-*»^ 1-*** 1-0 


j-o 8 : 331 ^ ,^3 (Asian long-horned beetle ib 3 iaJl j 3 jiJl 015 ^ 3 ^^! 
5>5^ jl-b ?’3 itwOloJl j[p^\ j-o ift 3 llo ic' 3 -oj^ j'-^l 

djlB^ j.dpo ; 3 JJl 3 j-o Lajl 3 (is 3 (emerald ash borer li^j-ojJl jkjjJI 
(Zebra mussel js^l ^3 il^iiiij Jlilb 3 jl^j-dl ji^l ^ I^LojI 

djl (^yis3 (dOxy OJibsj J^*-o^ i35Jl3 d^jdJI b 3 j 3 l iiJLsdl oLil j-o ^J 3 l.(*d,l 

.dUil ^3-0^ iJ 5 ^ dll3.'L((U3 ^b-o ^Jo-ot (^b ,3-kalJj 
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UJjJiLujJI 


(jlSwO {.J^ hj\s>o 4IS^ 

Sj^-o .«^U-ctLwj^l C)1 Jl 52 -o 1^Qh.jjujLtl jUiJaltl l5^3l» 

UaiJI ^^jjJoj cMJs J^ Lo Lai^ jlS cJaJaiJsl jskJI J-olSUb (Jai-o iwJjLiii 

.cMiaJl j-o ^Jo Cib^i-jJb 

^ tbjj^ d_t4*_a3 ^ tLkaoJl jLu-o j^Sb_tu3 tljjb !j^ U-l->l 

DJlpIs dlbjii .^bzJl fib?Jl ;3 0^3 3A5»tlisl Ob^^l Ja^ 

jol (J5^3 ij djjL^l ij d.Ma^a.?clo DAISIE ObLo 

CibLo SJlpH i^I) APASD LajI dlbjii^ -^5^ ^-^1 O-^ 

3 .(the Asian-Pacific Alien Species Database aiJaUs 

the Forest Invasive Species ;i Cibl^JJ ^jL^I aSL^ ^]) FISNA 
^jL^l ^bU 6 ^s ^\3 1^1) IBIS3 ^(Network for Africa 

NEMESIS3 ^(Island Biodiversity and Invasive Species Databasejy:^ 
OLowao^ jbpuJJ djJa^LJsl ;3^ OLo^latl ^Uaj ^3l) 

(the National Exotic Marine and Estuarine Species Information System 
ail a^^-jjJ 5iU»- aiSwucLI cLJljfu*»l <33 l.^~g.«.<^.c>-3 

ajjjLijl j*»_Lpw 3 0^03 .ajpcslSUsl 3 jlIpo ta.uijjLtsl J.^ Lo aJ^^-jja jj-o 

«^JaiLtl Ju^l» JlS> JLALSII ^Brisbane JU^ ^Townsville J^;i^3b 3 

Jj^l CiLcLo^Ij 3 ‘3J^ J 5btj 3J3 tljLoX- C*lp-il J 3 CJl5 (j^l3 tL--ia^l ^iLojaJ 
L§J5b L0AIC3 tioLu ^iLojaS) .JSL4JI Ojh«11 

morthern quoll JU^l (3I j^\ 33^^!) 33^jJl Jlo iilJatl iJadl 

JLaia^l ^JA ^_dh) tiuL^j a^jJaj ^iLLaJl ^JA jalp:llJ3 .{Cj^ 

ipLy 12 3yjjAIl 3^^ ^4^2 j 03 ^ «^Ly 12 Sjlo 3 biiJjju» 

(jyij-o ^i_uf3-o 3 ‘tjl ^031:^1 a««h5tl 531^1 3)331 aijjip- a_ufl3i C)Jl:^33 

3^ ^3 -^^^^33^^^ 0)31^1 3)-® L_iJI 3)-® 3^) ^o-^'SLo (j3la-LJl3 ^L_uJl 
a^JaSJl 531111 JiS> jli*ul jl tPoa annua L^l ‘*->333) o-® 5^3^ 

a_cLo^l i*jLp3Jl ObljjJl 3-0 jl^3j ^aJ 1031:^1 aj_JaUl 53IUI jl 1^3 iitJ33j:^l 
.iijLp ^13^1 j^l i*jLft3Jl L^bbj 3.Jj jl laL^ tjals 


234 




























OAJiiiJI UnjU 



AnENTIO;! BOAimS 


ALL BOATERS iiiT 
COMPLETE THE CLEAN 
BOAT CERTIFICATION FORM 
BEFORE LAUNCHING 

HELP PREVENT 
THE SPBEAD OF 

ZEBRA Russels 


:(34) 


GJoJl:^ SjjJslii ^^LsJl jJLmJ\ iJj-€' c^LsJl tj CjLjI^I jiai 

) Oljlill JlC'LcCS 5jji>LJaJJ S^LssCLwI cd^M^iD CaS^JI ^33 

Obj-ic^J! dj?tllCLi*t! i^jJ! 

•if-j-vwJ^ <._QjJI ^jbJ! JuLSZJ iijjJa 6 jjb^ - 

03 ^ O-^ J-J £^bl-«aJl ib^lSo £lL«u-'?oo d^c.^ d_Lo^ Jj j-^1 .iJlff- 
I 5 oj-ol ciJU-ttJl ISbj-oI (j| i)^-(_utSll JMi?- (j-o 3 .^Lo-oJl 

6 jL^! d-03j3^! cL^jSl iJljruut^! cLJljruutl (j| iJLo-ttJ! 

iljbi)^ 6 jl 3 t3 ^LsJ! Julszj cdl v^oJal ^3 cLLjU cd-u^JL:^! d.xAlaiJ! 

Ucob ^&-utb b)b-c?-^l (j^iszj (3 cLo^l cUJLff' d^l jryi-J b> 3J2>3 cibLi) - 

.New Pagaea 

iijjuo i3 Jj jj^pti-o i3 £(JaJ ^1 Aeolus jt 

^!--*-l3| i3 jji»-£sLaAJJ ^3^ LpsJ-o j^t cCaj^jt^ ^^3-j tDorset Ca-oij^^ 
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UJjJiLujJI 


j!uLai>- k_iJl ijUfMj Lj jiij (jl cjrou^l ftb3 j-wUj (jl djl 

* ft ft 

.ftLlJJI ftUaiJ dJllfSi — Jb^l ^3J3 ^JjLbjl JjLo SJwjzj jSLol j-o l.^<A-gj - 

(Jl Jl £ J-*-ii> (j^JjL) Jl ^-0 (j-o flLls ^xjLuit Jlszj 

cC^^yS J SLpJI^ dJU-ui^l Sjl^l d_Lp-jJl OJdJi C^olSj J33 .Aeolus (JaJ^I 
Jp^ .^^iill ObjX- (Jp Lll 5 L_aij 5 o i)JLp-t Jajj (j-0 ^Jo cjlll Ji_ail |33 

(j*i-.oJ>- C-olS .OL>jJ2lII (j-0 ib^Js glLu-Lo J IwO^ 

(jl (jiccSLoixJJ (jibfi* ^ C--CJ 50 4 jIAU d.*Aa.c>iLLo — C-jL^j^ bH 

Ca^JoI-wjI Jp-Juo j-0 LJj^b CibjP LloS^I LoJlIP (3^3 £dJa_(iij j^So 

Scott jlJjli O^^-a) cC^^yS jr^ j-L^t i)3J 

ft ft 

OljLos j-^3 bz-ooj^ LJp o''-^^. 0-0 J^52jl Jl LjbbjJl djt (Darling 

(j-0 jJ3 (Jp (5^iaJj j-o3fl jl J 1^ .^^^Tyvek dLijliIl O^lJo jAiSbMJl 

L^lp-^t 4^-cPtJl j-o djLoJ — ljLjj^II 

. jUS j-o (33^1 o5jil Lo jlpj%A' (Jb?- (^1 (Jp ioj^^b-o 

£(J*»LJ1 ibzj^^ . ju_t«Jl ^-3^11 (Jp cLil ^jSJo o^3-*l *- 
ct-Q(^Sj| jLb-^ ,^1 (Nature Conservancy (Jp iiLdi?JI ioiiLo CJLIpI 

^Ij^iJl j-o SJlp-I^ illj| j^^ (^LlQ-o dJa-ail^3 .i-o3t-o JoJlp- d-L^Juo 

^jJl (Jp j-o 3I L-Qi>jJl j^-C dJL-o ^5^ 1 Jj 2>3 

ip-jj-g* j5jo i?!jlj j-o ‘>^bj5> C-Jl5 j-o 

l^-tu5wO Jl OblijJl kw-5Lo3 JoljJaJI 

9 

OpJjjb ^1ju OfrLif LoJJp .d-Jp tw^'g-o-^3 JL^i^b 

((3^^1 Sj-o LoJJp (CxSj^t .ii^ls'jJl JoJL-ii3 ^ipb ^£>6 J3 -qJ 1 (Jp 

.<ti4)l ijkxsLaijI j-o d-0^ L^l 


j^So L^j (Guano Hall 5 JI 5 P dJLo ^s-wjb (L-d^^l Jp-j^o ^jP 

jJlpJj3 ^3.0^ .^G 3 ll j-o GjJ jJJ■^iP L^Lojjb GjJ 30 

J-^ j-o ^1 L^l J3-03JI j^-C ^ dfbjJi j-o (^^1 jLoj^lb -L-iiijl 


^j3(14«J5 dlex—jj ijjLco iaUc- ^6.-uyi f4-.&UJn.«sl 5iLa (^yJS>3 cisliSJl iJIt' ijdiji '3LJI j.a 5SjLa (_yji (^) 
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OAJillJI lllljU 


Mb ^LAjMI LoI l-sLuaM^Lu)! 

i^^.^jL) (JjjLcu^I 0^ ilLo LgAa^- .^^^Xi-tBL cIjtcJI O^ ^1 ^ 

iJiS dJLiiji C*jl 5 .U-3J-0 cd-xij^l i3 tJL^JJsl jl 5 frt5j-o i3 (3^^^ C*i 5 

Ji;3 jJLp 2 ^^ Oj 15 j -03 c^-QQ n*II j-o 

jt C^h'y-M^ c^iJsl jji<^LaiJb 51 lovx^ ijbjMl Oj 15 .polyps iJL^jJjl OM^jJsl 


iLoL?- (jis-csLai^ liJLijfc C-j15 .L^Ip-Ijo OJus^j^ j3 4jJu-L^1 jAsJI josj 

(LlI^t?- jrJaJ 3 cLoUf dhQ^7<4^x^ liUiS^ c^_QQnJI JkB^ 

.3j^L-o LL) ^jlovo'i ULp-I^ 

L^I ijy^ tj £^jSLoMl ij^'gj (3 ^ji-£BLai>Jl Oic>- ^&5^1jrG liUs j^ ^J-o 

f^^jiaJl jl q*S^*J£> i^Ij .(^j3-L) 3 I iijjjiaj L^I 3 I tj (JS^J 

t ^j -0 ^ ^Ji^-£3LQ3Jl b)I d.<_«AtL3 C-ulS ^J*J^I (3 

tj .^IJlszj 1 J- 0 . 5 J ,1^0^4*1 lU® 

» 

.CjLLlsJ! g-o^ ^L^JLiaJs dJai>J! cJjJi ba jLc-j^ l >^3 d^ls 

((joj-oM! ^jLd! (wAi^cLo jJI iwtJbJJLw CjLllsJ! jb ^IbI 

d_j_Jl ^ji^Lai>Jl ^ 3-0 CjLlt Jj^e.*** JsMl dlLua) 05 ^ 

(^_^1 d-ijMj ^Ji^_ABLipJI 3 ,jr^lJ_)^laJ 1 ijuSMl CjIS d-JU-ttJl ^Ji^_ABLQ3Jl3 

SJloI^ 6jj£> 03 ^ ’Jl ^3 •tj*J 3 -jI t- (3 5j-o CjIS cLLtiJl J-«a3 C-o«a-oI 

jSS^I 03j^ 1 JJLo M| d^3J ^ (^^1 £^&-:^m,l ^J*^5Ls^J3 .«j<3jAll j3-l ^yA 

(J-oJii?Eisl (J -03 -iJU-tiJ! JdLo t- 0 ^*^ (31 jbuti cj^J>3j 

» ^ 
'"SLu^ >xxa teXsu M>>.^ ci«£JL«jfe ^^.LJuJI L^ L*-*£» Lqj^eJ I 3^ 

-j^MI i^JutL^l j<i^\ 3 *—iJi?-Juo 


(UmAmJ] j-w 5L) dj| - iiLsU Ijr^ j-oMl bs (MJS» :giJjli JIb 

(^^1 dlJsl jji(_*BLaiJl Js>LiiiII 3 (j «^-^3 3 -*^ .«i)j^JalII 

d.*_J_44j ^^b 3 I J,^_4itj C-blS (^^1 dLL) bil cC-o-oj J_LptlIl SjoA-i OjU 

dJLu-oMl JMi^ j-0 CjApb*! dii 44 j^I ;3 iAIaLuiMj jj^b 5 l 3 ‘—^^^33 ^4-***-^ 

(tj-e* pAJI ^3 dlila-o Ca^^ex-oI Lo jLpj^ (, 3^13 tAL4j)l ObMb d-oliJl d.^.^.L'pJb 
jt glJjl^ jjB £^U-4*uo3- ^sp6 Ca^ZjOJ^ (^^1 OLAsJI ^AP gL LoAIp .j^l 
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UJUJiljLuJI Lpijiuill 

JI53 ill djz-o C-*JjJ .LjUbiLU jLp- jJ C* 5^1 

V-Q(^SJI |3 ^ OLc-LuJI i3 j-o Jjjjo Jalilll JojJ ‘lij 

dfLijb jlS 0^)3 £(ji(_* 3 LaiJI C.Jis> j-o JoJlsJI i?ijiil 

^3Jo ^» j-o (J^-jUjI (^yLijis i3 LjI U-Lu 

jl 5 dit .«dJLoo 

j-vitJl Jlrj C*i 5 .SJoJl^I L^b t ph;*£^!b J^iUl ^ 

j^I f3bJl JL^ i3 jfOv^'ytlJal ^3ibt JkS3 - iijLill j-o 

^jU!Jl» ^_Q^3 Homo sapiens JiLsJl jLu^l ^Js^ Alan Burdick ^^33) 
(J| ^ 352 J ixLojzJl oifii (jLs - «^jJJd^l 13^3 (,y?'3^3^^ i3 b^-Lptj 

c c ^ c ^ 

33^"^^dl ^^tcdl I^‘^ p^^\Ail ^1 3^ c*diJS 3^^ 3^ d_>_m L_ill 

t . f7n\ * * 

£ id L^-mcI I ^1 ^'M.dl d_i 3 ^ 3 yXjl 0 * 3 ^JI (d^J^cJ3 ■ LtJlJ^^I i^yo ^^^>0 (d3^ 

^ 5 -^ 52 -cj bis3j^a£?-t (^^1 £LJ^ 15 dl I3-03J J 3 15315 £pLC' L_ill J■^k£' 5£?ij JlLo 3I 

^ l3ji:Lu.l jjjdl j5J3^5dl /^^^Bering land bridge j^ 

t>^3 j 5 o ^ ^U-££oo 3-3 L_ill 5i?ij JlLo 3l3bb 

d_c!^5J5^j d^ajLio SjIj| i 3 JoJ^l ^bdl L 3 bij 5 l Ijo .jj3Lpdl3 d!-*^ljdl3 J-ojdl 
jjA 3jJ 1 - Columbian Exchange ,^^515501 J:)L^b ^ " isz-^bi 

^ j^ t>*3jl'^ 0^ ^*^^3^^ i3 .d_J 5 JoJlp- i53^^-t«-o ^J| i*-Lojdl 

^3jj2il CbLc-U-i^l j-® dLb c-053 £i3ljii^l gj35ill ^^L-o 

& & & ^ c 

i^IJat £<<^153^1 J-ot» L-)b 5 d*i J^k 3 3jJl d_ 4 «_a 3 ^bdl 13 .^sdsllll CjLsz-oj^ ^i-aib 
(^ya>3 .bJljrCoil 3 ^w* 3 lj^l J3t 335.^ 3 bbjiLo3 ^jJsLdl CjLsz-oj?- lS 3**^ 

1890 ^bdl 33 tiIJi JlLo £ 3 iLp ^w* 3 lj^l JjszJiJ U 5 tCjrv -*5 iljLPb tiJljj 2 i jjISjL) 
c>jji> Ji ;3 d-oi 3 t 3 JLp-i|» d-o.^ L^iijLp t^Js^ Oi^t J 3 tiJj5J5J 3-0 ic'3-oj^ 0315 

SjCLo 3I SjlOo L^l 0-*j JL> 3 i*jLjJl3 i*jl5-Lj?dl dSLLoil 3-® dOj?-^! ^133^1 
.SJlpjXI Ob 93 Jl ^J| 3.333^^ J33 j 3^^ iP50J^l cifli Oij5lL«l3 3 ^^^«^UjLai 9 J 
j5JaJI I 5 oj-ot (J| jl Jojj 3^ ^5-oj^l 3^ j 3 ? 3 ^ 3 il 3-®) 

dljb JljLLof 3 OiLbl djLIjl 5j3b3^b •(7'-‘-MA5Jj JU-c-l 3 ^335335! 

. 33^^ ^ ^ ^ 3 *^ ^ 3 ^ ^ ^ ^ 
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ojiJiiJI l^U 

l3LLo^ 1» (j^Juojzj ^3-*-Il (jLc>-^l ^j-o i3 (j3-*5oj-o^l 

OL^^JliS^ 3 jw 3 3! Sjw_q-o L^t Cxxij JkS» L^t j^jJiiszj 

dJL«-wj^L) dLo_tuJl oLp-^JIiS^ ctixipsXl j\£. oLiLiIb i^IjlpJI 

i3 ^^IszlJsl j3-JucJJ Lii333 .d_cLpttl 

Joj-0 ^Lp J 5 £(Encyclopedia of Biological Invasions 4^315^1 

£^JLpt^l3 £L_ip-!^LuJl3 C)LjLojJ 13 j3*lo!l3 OLjjjJl j-o d_cLpJ3l j\p ^133^1 j-o 

^133^1 j-o aSUi-^ Lo i 33 -^ ^IjlpL) >^^3 cSj^ptitl C)L^3J1 (J| juLsziJl3 

SjLptlll ccLj^I CJjis (3 CJjJi 3-® 

3 3^?s-^ jl ^ J^l3J^l .d_oOjjJI C)lijl3Jl liUJ^ 

4J3^.4 «j J 3 £ jlLcPtJl Jw-o d_L3_ui 3 3! 5^^ i3 OUicPtijl bbj3^ cLbl 

SjjLb jJa-J 3I ^Jlp- d_L 3 _t*J ^bJl 3j3jLaJI 3 flb^-jJb ^L£JI 

d_cLp-L£Jl cLil 3 4 xipJsl j\P ^133^ iailji C)Jl ^3 lijJLp-3 .d_cP-L_ai (L*.*.hp- 3 3I 

^ 0133^1 Sibj JJl 52-0» jl iJU-<iJI I5oj-0^ 

jLaJI CjLooS Sibj Jl 0^311 ojjis 53)buj Oyp Jk33 /^^^«d_o3Uil i^^Usl 
J^l3j^l CjLpijt j^j-o jjJL) JiLC) (^^1 ipj^l Sjibj Jl dUj53 JJLij 
lJj3aJl5 'iszja\s> 3 cjJLo 3III3 £Center for Invasive Species Research 
jCLoi J5 SJoJli^I iijL^I ^J£• 0^1 J-«a£?ij Ljj 3.Q_J15 jl £JoL«jjjjj 

j-o) J5 JoJ^ jlp l^Loj C*xp- £ 3l3Lis g-0 4 jjLAa JJlszJjI 1 jj2i .L03J 

LPI33I jl 3Juj £3131^ 3 jjii-tuj jl djl Jl SjLoi^l £ 4 jjLiUjl Jj>l 

J5 hjXi JJlsz^ dUi ^Jp jlSLo jj-u-^b 3 J 3 SJoJl^ 

^31111 3-baj jl j 5 b^ Lo g^LalijI 3 JalpJI \ 3 ji> JSJ 3J3-fi-II 
331^^1 tw-Jadll diJu 3I UIjCwjI - ij^j^l *^^3 ^J-C• jlSbo 3I j^l 

g-«aj 3JU0 ^J-P £djl JlpcLui tJ-P dbLs - dlTol^Io 3 tj-pj)! OjJJlLI 3I 

jLb 3 ^- 6 -^ j^^ (jT^I ^ £du 3 Ltl djl 3 duAJI CjLLo 

CjLjISJI jj 3 L^Lpo dLol 5 CjLis C-Jl 5 £dp-L 4 *JI ^J-p J34h> .doJaj-Ll 
£C)LjLojJI LAjI 35^3 (3^313^11 Jaiis OJuJs J-o-tiJ ^3 i3l3bis 3 ^^^315-^0 d^pJI 
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UJjJiLjLijJI 


3! ^3-® 3I J_^ ^5! tjjLff- {j^ ^ 0)3^3 

cOjIS ^ 3^3^ 0^ '■^ cii tS L>**Lljl ci^^jJLs^sl \jji> i3 -0^3^ 

jlSLo ^5! i3 5ji3:^3J3 ^jS 3 ^ (^^1 ^133^1 Lii33jo tjLuj^ iijjLuJI L^Lt 13 

i3 3I 0^1 J3 djj33l4l ^[33^1 GJub £'waS 3S3I \ 3 ji> 

j3jlpJl £^1^133^1 CjLLo 5 JlP JI ^Lo^b £^Lui>JI iJ-xs_£iJ3 .cLali>-3 JI 
C)IjLiII3 3>-® 5;_3^ (3^ J3*hII ^133! (3^ C)lj^i-P3 £i^9i>j^l 

jli £Jl)13Ij £ioLp SjlpL^ £^^^5Lp^)l ^3^1 C3 _Lk:^ (^^1 L^.««_qj IwjL-wj^ .Sjjbj-tl 
i3 l-ft-JLff- 33 ^ 5^1 3>^b€‘ (jj^l 4 Alli> 4 sl ^133^ ^JlssJI - j^^LsJI ^3llJI 

.jjoAiol J3 — ^LsJI cLcol 

Charles 03^} jJjLiJ oIjo J3 ijjL^l 5^133^! jl JbL) Lo 
C)l33^1 L:^3J3 So|) 3j2>3 £<11 ljIiS ^sjJil (jlJajjj 1^^313^ ^Lc- 3^3 £Elton 
The Ecology of Invasions by Animals and 0131^13 013)3^1 jjs 


£^^133311 J.AiJ j-® 3^^ ^ d.*ia 3 Litl jb^l ^j^3 .1958 ^LsJl £(Plants 
3)-o J^l3 0^ J-* 3 o .d_cP-Lp-3Jl j<bl 3 £?- 3 ll 3)-® ^Xj.*Jo 3 03^} 

J-i^aLo JS jl J-*-cC) ^ .<i*jLoo -*5 ^^13-1 J3lpt-6‘ c.3Lo^ j 3 bl 3 £?- 3 ll 

SjTi 4 ^- 3 .!^ ^w*xjl391 3 uLLo 13| .dJLo 03 ilj3l3 iwxxjUl dJa_ail 3 J dj\j\s^ 

ioLocu^l Jil3-t,l .jLi£i 33 ll i3 J_JLpttl IjlCLai £^3j JS Jaiis Sj£?-l3 dJLsi 


C)L5j-Ll j3a52J 1 ^ 33^3 SJoJlj^I OLS^l jra52J JS^iCCL*! .iJlj 

d_Lo5b ^UajJl J-«aj jt ^ 3 !^ bS 3 j-o3ll J3» :0311} .d_J^3ll 

jl5 ^ 3 ! .(L^oJij J 3 lpJsl ^ 33 £?cLui jbl3i?-3ll g-*-'®-?' £i)L^l i 3 j ^3 -«ol333ll 
0)313 ^3-b3^ LoL^ OJlpo jl d.5233J jS^ jl5 Lo 10js3 £^ 3 lljl 


SJlo JlLo j^- l.^*Avj 4J3j5d5l Obl3.<j?Jl3 OIjLjJI ju J-0I3J 


jLs £j-JbLt«-LI 3^50 i)La5LII <i*s Lc Ju^sj L)ijia3 I5|» ■j3^| Jl33 
- ibLwj j^l j 5 J 3 £|jlJL 5 s 3 j^l ij**-J ^LssJJ ^03)1 

J 6]3 

j^- (^LsJI jjOLctlU iJUj^91 jb^l JjJlpo dJ_cJl cU-Lc J3L> £ j3lH ^bl JlLo 
L^^r?jj 3 ^LsJl 1 ^ d_ooj 3 ll jlSJl g-*-'®-?' A ^ 1 Jl*j 
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l^U 

i^Juo 4j?-L»xisl3 ^ 3-^1 ij'-* 03 ^^ ^JLCtLuxJ ^ .3 Jlp-13 ^^LoX- Sjls (J| 

US ^LsJI J^3-^3 Ct'-* .d_ooj^l dilSJl OJdSi d.xi^JJ^ 

CjLoJlIII iILp- |3 -J-oS J-ol^ ^jX• SjLujpJI ^^3^1 i3 3 -^ 

SJlp-U Sjls ^j-o (j^SUsl ^LszJl (jt 1^1 £^U )1 i 3 03^3 3 ^ £d_oOj^l 

^J| d_t.MxiIb OLjJjJI ^^ 13^1 iSJj Jais jt ^ 33 ^ 

^LsJl Ijjb ji;3 jt ljjis 3 c^Ltl |3 jUAoOJ?- j-0 jst jlS £d_o«bj^l J3 *Utl 

.ULp- J^l33t iJkf' ^JX' ^ 5 ^I£?u-a^ 

Jlj^ - ju-uJI jo^ Jjij ^^t - j 3 lt| <11523 U -0 J^t ^j5> Lo JI bjJaj 1S| 

jitljCBl ^__JLC '3 -i 3 j-i^t IJw^jzj ^^t £^^-i£a.*_a) ^LszJl jt 

j-o cSJoJli^I Li^b j^ ci^Ltitl 4 jL^ i 3 jLflS^l^ <iJsbJI 3jL^l3 jj_i*Jl jt 

Jjp ^Lg-1*£3 OljliiJl J-oAiLof .liiSLaill i3 tjui^ cSjjL^I d_cj>LiJl 

ObjL^l j-o SJoJl^I ^^ 133^1 J■^i<Jli33 j^loT'i ^^3^ tSLIi OJlpij LoJlIP 3 
jl^ ^3^ L^j .^bJl cb?ijt i3 ^-^33 

. 43 ^Lo^ ^w*j I3 1 bJ Ijuxi t3 

CIjAp l^^S-m) 3 jt Q ^ l33^3 &L-ujl ^ 

6 jjb 1 jlc>- Loii^tx) iS jS .4 jjJ 1 (iLc>-jl dU-b^ j-0 t5j^t ip^-oj^ ^-0 

i^j'>iltl3 jjw-*3L£lJ?jl ^l^St Oj-)S tlxAuJI "b-P^ j^t 0^^-3 

j-o 5 iL?taf j^ 5 jLp jS L^io Lo j53 cJ-oS jSjxu cJ-Lj?ij as L^LoAj 
.^^J-kaJl lSj3 iSLo-ty j3L:^ L^J-o Ac^-l^l iSL^-u/ jSo ^ (^^1 td^-^SjJl ^Ihvtl 
Sjl:)l j-o (Ryan Smith bbj j-o JS jS 

'<Lo^^\ j-0 (Susi von Oettingen jiuj3t j^s ^3^3 4jj3 ^ 

Ip^-oj^ Ijo AS3 .Sj-Ll cJjb dL*a£?-jl jb^^i^ SLcpJU dtbs^^ d_Soj-ojl 

SjJaj dliLH As 2 J 3 ■3JI3P 4JL0 j-o f-js> g^3t i3 l-ibg-o OjS iji^Loijl j-o 

C*xp- cjizjjb <lLoo CbS iP^-oJ^l i3 Obl^.*i?Jl ^hvo jt C^*-o-* 4 .’ ia£>j £i«a£?-ls 
rigor ^3-1,1 3 tlll j-o ilL?- i3 j 3 t-«aJl d_alLo Sjis-«aJl L^l-XSt OjS 
Jl bji^AP j-bt3 ju duL^pJ] jji(^Laijl joszj ^3tJ dit jJiipl d_iSJ .mortis 

OlsUaj ja52J3 ji^Loj ^iJs Cij^o^^t (^^1 £j^iJ3t j^S 
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UJjJiLujJI 


d_cLJI (jiccsLai^Jl oLij 1 » iC-o-o-oi Jli 
.^jJl (^y2i3 £«3jis-iiaJl d_j_Jl |ji_*3LaiJl j-o jLjl» 

(3 (J CjLo^I ^ 653 .cQQ^l <3 J-c^ 

CjL- 4*J1 ;jicc9Lai>Jl Ol j^ms- diLijb C*3l5 Lo OS3 ij 3 J^j Lo .3 js^uo}] 

pUiszJ is2jk3j-0 J-o-^1 ^3-0 d_Q.J:? ,toQQ liJbji) C-0I5 j^l .d_L?-li 

jl J^Lco Lc>- LiLai>- £L_i^SJl ^Jj tiijLu 3jljj 13 cOJjiiUj L^l CjjSjo^ . 

Ail» ;CJls .i33Js 1 t3-® d_a3L) 3! dL?tj 

dA^hc- 4jJji> C-olS |ji_*5LaiJI L^ d^pU^^l J3^1 jl 

jlS^ £ LcIJTcJ I LodA^- £frLt_(AtJI Lo^.A^ ^Jfl9 ^1 d_l_M«-tJlj 

^3J3 Juo-«aj (^^1 i^Uj 3 .iw)La-t,l ^5-£«_£lJl ^J^ OLjJoJlJI JJLLj iw)LaJsl ^s-cuJlJI 

j-AAwjLo^Ai^ jJaS JiiHj £diL)jJaJl jJa-oJl dloLp- £J■^i‘-li3 L^Ls £gAjjJl 

Jl j-®3 Jl uALoi^ j-o 

cLai?-^ dJLSi jjj^it^ Jaiis j.sdj3t 0333 Ca*-o-£o j-o j-o^l 

Ca^Zjoj^ £^113 j-o cL^^l JlI£' 3 j3So ilSo (^^1 33l5£' i3 jji*.£3Laijl 

IJlc>-I 3 LiLai?-3 clyJz^ Llj LiLoi^ 3^1-13 dJLI :L^l3L!aj ^l3j^l j.ilJ3l j^B 
L^Lfi^" j_)^^'£*££'3 £ jl3^^l doMj ^Mj 3 £ j3^1 jj3^ ^jLo—*i*JI ^3^1 j^ 

ju^ J-ol j-o dc>-l3 3^ jl^ .112 ^J| ^3-oj^l J-03 ■^3-*-Il ^dpto 

j3B .i)^Lc- d-Lof JM2>- ilLaJI jUj i3 C-J15 ^^^1 (jiccSLopJI j-o 

:JoJlpJ 1 ^Ij^iJl ju 3^3^341 dptloJI j-o Liijjia j^ U-Lu j.sd)3t 

jl ^J| C)jLiit3 .«C)L33J1 j-o J^3dll IjjJs £L5l3,o jw^lo744/i ,hQB CAjt» 

3LIJJ - d-LiwJl i3 ld^l3 CiU^l 3 | — JolL^ cJa.jj 3j\i-»£2Jl d-J-Jl 

jl5 £jaAj^l dojMit do3LiLo L^l diL^l i3 CdLot 13| 

.^^y5Z.cJaJI L^Jl 5Z.O Jl Ls^^IJlC-I ^350 jl jSL^ L_3-*5 ^wOZ-oJI j-o 

‘l-*3J3l Jl j-odijl jj_«AjLo3Ai^ j-^ ~ 2010 ^LszJl cLLui - cllAJl i2U3 JlI-0 

£L^ doLpJl ji-£BLipJl ^1331 l^dJ 3 jljJl .g-ufl3 jUaj J.P jv.tJ.Lo dil 3JUJ Caap- 

LaSjj j-o jj.^ (^JpLlo j dp-3-> £ jjjjlAJl joi^l 3^ j^aSJI juLipJl £jLAisl J-^-w 

dj| 3JLtj ^ 3^3 £(jaAj^l ^jMjLo J-opu ^JjABlApJl j-o J^3-LI1 1 j^ .IJJJ3JI1 Jj 
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ojiJiiJI l^U 

-L^ jia-oJI g-o L-*i^ (Jj Ll:^ jitx9Li:?JI oJLii) jb ba tL^ y\li 

j-o |j^ 3 -)l (J| CjJlP .(IxxtS JoM^I 3 ^ i 3 ilLpJl JljJ^ £cLj ^1 cJjJa i 3 

ilLo i 3 Lp- LiiLai^ .2011 ^LsJl cLl^ 13 

jj3 LiLLuj jl Jls2J3 .2012 ^LsJI 3 J 1 OJlC- 

J3 ^ 3 ! ^Lcjl :jlj-oJLai^l UaiJl j-o djl (Xsui C*i5 frLp -^1 

(tlLiii 3 ^j-o OJlsz-o .Lijilj^t cLop-j J 0 I 5 S ^ 35 ^ SLpJI Jl*3 Jljj^ 

.2013 fUJl 

jJis ciijJl SLcpJl^ dfU-aiMJ d_£Soj-o^l (Lu^^jil} Liis^ cdJa^jJl AIP3 

lijjS CjUasLpwa |J«-o3-3 ^^3 t>>i 3 iojMlo 

Oj 15 SjljjpJl jl j-o ^jJI ^J-C' .jji«-*3LaiJI 3-0 ju^ diMj 3-0 ^^1 C-iiB^ 

.JoJpJl ^Ij^l ^Lol d_Q3l3 bl^ i3 jbp |ji_*3LaiJl Jlp-1 3t^ £jA«aJl C-cPti) 

0^3 iJ^-jJjb dlo^pJal i)j3u^l d-^l^Jb C3l5 (jic3Lai>- C*<*op-1 

dJLo-wJ^l Sjl^l C^wJ J 33 SjlR-iiaJl CjULoO^XI j^-(i*J ‘lx.ail L^ol^'g-o 

t- jp-J-o 3-® ^jiiJb j'l^puxi OllS^ C*J 3 ^ 3 ^ ij^3 i3 SLpJ 13 

Lol .«j3^I jb 2 .<i| i 3 -L^ t Q^^ll ljjb» ;bisljLP-| CJls .(JaJ^jI 

JSJ j^3^ ^-_ijl» J-«a3 iJLo iolj^ 33-^.>^^ ^ 3 lqJLpJj1 3 I 

Jl 3 I d_cpJl Cibl^^^pJ! Jl jyitJ ioM^Jl C3l5 1S| Lo 3-® 3^ ^) 

.(bjx jSSll J^J^l 



3 jm^UpJI) 2009 (Ji J^***^! 3® C)j5^ ^3b -(^^) 

(jm^UpJD <^ 3^5 V) 2011 ^IsJI cl ^3 3 ° Js) i^lJh&l) 2010 ^l&JI t(C>l^ ^Ip- 
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UJjjiLujJI Lpljiuill 


ji»-l jlJjlJi Cj^^-oi Jw_tuJb CJ->ajl cJj^JaJb 

(jlSLo JS i 3 1^^^3-o Lo Lo^_ (jl5^ i^jJl £j\i-kaJl ijiuLAc^l (jb (jj^t 

i3 (j^lj^^b I^Jl^ Lc-^ ojLif-b Loo-wjj 0^1 ^ ‘^^3 i3 

■ jl^J^l ib^JaJl jlS^l Cili iJU-JlIl jji«_*3LaiJI cLajl dUiS 

.«(j**jb l-As^-o i 3 :i^Lbl ^ £«(jj**jb) d.*i5 Lo 1j\i 5» :Jl53 

JlLo Ijjis CjIjS jJiJ (^y=’=-o-ail» -g^b^ 

Vermont Center C)L*.1 jJlU C6^j\S jSj-o (^j-o-*uj jl5Lo LiJl .^bt ^Lsz-^oj 
3 I jjlS" Sj 3 -o (jA.bJJ .U 3 J 63 I bss^-o for Ecostudies 

J3 Cu5 ^ .gS^I lAjJi ^ '^'^3 i 3 ‘^txpJl CjLjI^I 

^J-M)jruu)^^ '(J^bLu) .eLpu^iJI ^ edS 

(^jlJl jjIuLaiJl j-o CjJlp- Lo Jlszj £3j^-o joszj 

.«j^t <1^3 i 3 ^ 3 -b^ £j\i-kaJl 
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ovalij uj-^l 

£ 

Q^gj^l (9gi ^IgD^b 


njlongin ijji 2pg 

Dicerorhinus sumatrensis 


(,.7^ ^ 0^ 1^ ' ^ ^'''“ ^ Li3 ^ 

JdJjiijJsl (jlS - (Jj^l 

dJa 3 j-o 3 c^jsz}\ i3 C)^ C-ol 5 

JjLtl LjjJlL?*- (jlS jjg.<,tJb 

■ L^^-Oj-tl j-cuit-ll ^ ^J| 


c ^ Li-<-*u-!L>- 40 dJL) ^ c 


j-0 j-^Jail .2004 ^LsJl i3 CjjJ^ C*xp- 

j-0 JoJlsJI (Jj^j 


6 J 

^^^15 CjjSz^ cL^iS ^3 ^ 5 Jo O^Jlo dLIjJ 

** • ft 


SjjJuo cTerri Roth ^j6 .:> CJlS" 

SLpJI JiLipJl jSj-o 


I 


I 


ijjjaA^.«JI jjiJI JLp- i3 » 

jjjJI jdJAll l^lial^ O 3 J J-aAj 

jjill JL£>-3 j^a-iiso i.JlS ij^jsu 

Uj.j (^3.0)1 ^5^ 

«g|.a.c^L»i.<i J.^li 03^ 
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UJUJiljLuJI Lpijiuill 

jjiLll (J| CJ-03 jJ £jl^-cpJI 4 JL)Jlc^ i 3 L^Lptjl^ 

Jj^t cdjLcPti^ ib^t SJl^ -CjLLo^I |J«j^ 

LfiiJLpLj (35^ ‘wSLi-.iJI dLLwj^iUl jLAiJl CjJojI . 45 ozS JSb^ Js>^j-o 

(3^3-^ . 1 (^ 075 ^ Lt^ lU ^33 ^ 

.^L^l (J 1 dj £Saran Wrap jljLJl ^j3 d.^_ ^LLi ^J5J 

^ iijj j-0 ^ ^J-^3 (j^ljb?- liL^uol 

jlS^ £^LaiIl j-o ^ jl 5 dj| ^J 0^3 bt^ (^3-0) 

£^£?tlJI IJaJi llL(it-cj )^3-wJ 6L1 j 1 (jlS jj'j?- i3 .L^i-^a-o '^3-*^ ^-o- 4 Ail jt 
Jlszj j-o jL^ iLULi C.*^-i«-ol3 J3^1 133S bib IjLoS Cj^j C^xps^ 

. jjii-Il d^^3 dptIB i3 L^ljio ^ .^Jw_qJI iw)bzJb 

— SjJa-o^_wj (jj 3 d^-*-i^3 (jLb £(jjiiJl Jwj?-3 i)-o d.JLjUsl ^l3i^l ij'-J 3-0 

LiJ ji3 dil J^iLII j5b€'3 £>s!-oyi ^ - Dicerorhinus sumatrensis 

(3^iiJl j-t.P'3 il^ibxi (jl (^j-Lszj ljj^3 td_La) 133'*-^ lLLo IDiccrorhiiius jj-u-Lp" 

^ J33 . ^ ^1 £_^^lXSU (33^^ 0^ L-ctuJ £ 1^3-^-^ ^ 

p ft 

Ojiiil 3^ i 5 j-^ 3 -^I 63^1 ^^'-^3 6^ 

IjLlilSbwjl i)-o d_Lk>^ £3ip-^l ^3JLJi^l £t3JJl3 £(L 33 ->£aJb ^.tuSbtl) 

• ••* • *• * ♦♦(I)** ^ 

i3 d_c*«-ol Oli j3-***-b3 .3I ^-Q*^3 J33 . bj^ Jj 

b 2 ij. 52 ^ i)-o iLiSPO JixQlPij ijl- C)bl^.*p^ d^jLp- 

/^\<d_£P^ i)j.ap-» dib jj^l dLxp-3 ^-Qva3 £d_£iSb 3 

(33 ciljJzJl J-»-^ dJ^pip- Cjls^lpto ^5jixo^^l (3j^l J‘-^3 Obl^.*p- (Jj 

lS " 033^1 O'® ^33 .d_L*iJ d_£lpij C)lj\pc^ Cap^J djjJl 

£d_oJuo Lip cLo-fi ( 3 j ^1 Jl*p-^3 — ^(1133 3 ^-« 3 l 3^^3 

jLwJ^l 33la Ij-o £3l3aPtJJ <Luim1^\ SLpJI .3Lc^^1 l 31 jJp 13 i3l33^1 JaUill^ 

Lo dJbjJi jU li| Ob^l JlIp CjJlpsj ^ d-ob^li iL^ 3-^^l ^wajz-oJI j-o £j 3^1 
Jj 5 >^ j 5 i >^3^3^ 3-‘g-*tj LoJlIp- Jaiis <l*aj 3^1 3-L!aj iiiJiJ3 £dUS ^^Js- LSijApij 
1 3 j ^3 ^ 1 3 .^u ^^^Lp 3^ ^^3^ I (3 ^ ^ {^ 3 ^ 3 ^ ^ ^ ■ ^"6^3^ 

.jj^l Jl*p- 3 i3 ^^13^ ^-*^3 (liibji* t-QQ'i 033 ^ 


246 




























qjjgnll (Sgd glgnAlU iS^Mb Uj-^l ^^9 

.(j^L^l j-tAptll io-o-*£xo iJ^-0jj2s 4-1^0 C-*-Ja£-I J-^ 

L?-^3 JS-Aj i(^.>jl Cj3j CJ^Lo cdUii ^3-o ^L>I isz-Aj Jlszj 

^ i3^ CjLJs) Jj^is (JL?-^! C-Ao-Aj dA-cxff- 

** s 

OLlai?-^iLoJJ 1^33 .Juoo.:?slll Jlszj (^jJ! JjLuJl ^3-o 

\Xj.^ <w*S j'ia^y> cCA^Jl dUi tj ^3j 

Cjj-^li .4-J3-«aJl i33^ OL>3_IsI-> 452 jLa-oJLI C-tS^J! ^jLc?- .d_JLo-^l dUL) 
iw>jAIL OjIS ^ 3 ^c 5JI 4 ALX' oL-*.*-c>JI jAs^ L^^Aj 

4ALA1) i^Js> Oj.^ C-7^^3 cjjAl) J-*^3 4 jL 1 o O3J .O3J ^3SJ-o 

.Oj-oJL«j 1 ^ ci^ls ^lAoS 

iS^S^ j.b.o-0 i3 <1 Aj 3^1 j^So jl J-oL) Cj3j CAU 

£dUS CjJlp- 1S| .(iAo-'g-ll ALL) Jlszj CJilbl jj c^Aiill cLAl 13 ^3-03^ CAl5 
L^lj lAxP- Aljji> CAIS^ dAu3Jl c^^Lp- ,^3*£i jl ^lAi£>l Aljji> jLs 

.4j>iLoj 4jLptui 3 ftl^3-u' S^lii t'^jA jA*-l Cj3j 
I 3I3P- 1352-0^^ j-JJ^l jl3-*i^l 4 A)Jlp- iy\y^ j-o t_Q*^) ^Lol 033 CALpI 
J-ol^L dloQill oAsi AiP .«<iAd3J1 1^3-01 3jAj ^» : 3 jlpLu-o-U 

.«^ £C3l» :^5JJiJLp-l Jls .d_cpLft-:^ dQ(^dP3-oj^l CjjJloI -jjAll jA-1^ 

£jLo3U d_c*pw3 CAlS ^lilll jl j-o ^iAjJl i^Js' .L^ljLos CJI3I3 l^f-lji Cj^j lA^pt^ 

.I3) dA^LAo jSo ^ 

j^l 3Jj) L<s^ cb^Lo-^1 jLj?- ^3A*t j^^lp jjAI! JuLP-3 (^^Ip 

cijjALtl Sjjjj^l d.£.w3 b^3*-o53 JjJjb3 jL^L-^* lj3j-« cJ-L^Il (3jA JL0A3 jb3J 

d^jjJ LsAlA Jljj^ jlS^ g-utLd! jjAI! 3 tAjTiA?" (J^3 

^ ^ ^ ^ > ft 

ji33A jiaJjJj cL^l (3jA iwJ3-!^ 3 ObLAl! 

bjs^ljLssj jAApAI cjjjAsJl jjAIl CjL-LAL^ J3JLpij -Ij^^ ^>-ol3 jjAIl -^^3 
3 il3j-siA Cj L-o-pta 3 L^cii^'g.^ jis^ £Cjbl3-£pjl j-0 CjLLo gAu J| 

AjJLP ijAljAj^l 3 pA ^LLszj di?clj jl3-£pjl Ijo .bj-JA 3 ^AAJ13 £5jia-03_£*t 
6j33LgJLi*i 3 1984 ^LszJ! 3 dAJ! jALApJb jua-^L 1 j-o iP3-<x:^ CAsz-o-peJ 
jA cL^I 131*033 ^jll dJaoJl CaP-^ AptAljAl i^^^Lp jcxsJl dJ3Lpto J| 
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UJjJiLjLijJI 


5 jLuj>- ^JS' ^jU-«aJ tj J3-0I ij^ 

t " * ^ ■" "* 

(JI cJLwjI is-cw cjj^l (j-o j\ 5 zjjl (j^^ .J-olSJL 

. 5 jLE>cii)l CjL)^^1 (3 

Iwix-ksl tg^Lull ^3-0 Jsl ^5JuO .i*JJ^ illjj ij jlilSjlll ^lj>) tjj 

OLw^Hsl dljo ljj_JLo ij '•^^■*^3 CjLjI^^ ijA ituJW?- 

.twsbjJl OLLAL jbyi ctrypanosomiasis 


j-o L^jJaJl iij^Lo tjr^3 cSabah ij C)l3l^.*5>- 

-U-^-Ap ija^I J^Lc>- L^ Lcool ^3 j^L> 3HjjLLo L^J-0 jLljl 

i)L^ J^ico^ t^3jJZ-0 j^ lw)L_u(y gjij (3^3 -j^^luJl jij-O 3 JIj J33 

CjLs^I JJjz- 0 (jl5 t6JLC>tllsI Ciby^I (3-9 ljbJj?-l ^tllj ,4 tAiszJl 

Jlx!?- 3 jl ^^jc3\ <.J^ C)Ul^.cc>JI (5 Jl^ 3^1^^ CulS .dUi 3 ® 

CjIjLJ 3b-9^ (Jl 5^ ■ ji-LsJl hv> y (5jJa-o^^l jj^l 

\S3^ SLc^Jl Ju3 3p (jy^ ^ (3^ ^ (5jJl CaS^JI (3 .i^jLk 

3 JS^ tlSLij-ol 31 CJ-^yjl 3 ^^ tlv-^-wJI OLil^-cc^Jl ju 3 ® 

3 P lico Conservation Biology 1995 pLsJI 33 .d.iL^uo ibjuo 

.«35lj^91 3 ^ 6JlpLu-o» jl3-szj jlS t 3 315^1 
i 3 jl3-*^l CJ^jl cSji:?-! il^Lpws 33 t^LsJl dU 5 3 

0^ Lr^l JL ■CiCitU-iCiC*^’ 31 - ( 3 ^^ — U-^jJ Oj^l \S '^-*^3 

C>3J g-0 J^^LriII ^ ■3-t:>l (^7^^3 t^CpJl JL*i?-^l jJjJl ^^^3-* 


jfOQQII 3 CiUl^-cpJb i 3 LQi £?-91 ^ ^ 3 ^ -U-^ dlsss Lo ^^^ 52 -L 

O'* «• 

iailji ( 3 -^ C) 3 j C-* 3 bl .^313111 3 ^ ^ Lo dit 3 ® L>^ £d_ 4 «_aj 

0^13 J 33 ^ CJ 1 p -3 tpjJl OLLcP Ca^zjoj^ Cxxp- £ jj^l JL*i>3 stLiiipl L 3 jLb 3 ^s-Lp 
.C*ipL«aj3 ObjLj?6lII O^lj £JS1 C^o-LgJ L0J53 .J33>6^l Ob3^*too (Ja>L 3 


^3553^ Lh’jJ’^ £L^^iSLo 31 Jlszj CJls £«i)LRjJ jJLsz-o J^3-lJl jl» 

£jj33jb jl Cr'-p ■ J£xp-^ Sj3-l33 d_j_j33 d_w_(ii3- oLs-tu^^ 5c^Lo-Ll 
(Jp- Sjils jrP IJlP- j-o-szil jl) J3 £(j.u5b33 dPjJLp- 3® d-oJL£il.4«Jsl 

£^w-_aiLUil 3^^ l3 £(J*'3L^1 (J*'3^ ddijJLp- 3® ‘t-r^l C)J 03 . 315^1 
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qjjgnll glgnAlU Uj-^l ^^^9 


Lo ^J^ C) 3 j C-c:^ll£>l 3-^3 cL^.oO.o -0 j-o CjLaj^^l jj-^ L^l JaS Jwj ^ 
i3 jj^l ^J^^3 i.^3 " OSjit jl .^ipJ ^Lp j-o >yL) 


i 3 lj-o 3 «C)1 Jlp1 ^» kw--*J^ 3 OIJo - jSjJl ^^3^3^ i>L?- 

JlSZJ .^Lp- (^3-6'| C-cPt-ool tL-iJp^bJl j-O ^>3^1 452 -iu JlSZJ ■ 3 -*j |3 (^r^l iiLszj 


Ja-ojJI 1 jjl> j-oJLwj 1 .d_tu_ij CjJlp-3 CJ-oj?- ^ cJ-oj^JI CjjJiS dUi 

3^1-9 Lrf^ O'® o**-^ 0^ tJl ij 

ijo-o-*t-L! ji3^5sill hj^ L^L) L^lJa-tl 4 jL^ i 3 *^33 ^i3 


OJ33 .(iiL^l dJJsLo JJp i 3 (jjiUl Juj?-3 jiccszj ciijJl ( 3 ) 


.iwJJaJI ^ 3^3 ^3L<Aft OMJa-o 3 3 ^ 3 ^^ 03 -^ v-Q *iO> 3 L XXiitU-iCiCiHt Oljl^cp- 4 ^Jlp- 
C)!^U5^ ^33 cSjijl QJJti .2000 ^Lij3>- 3 ^ 3 ^ Lr^l 

ip^iLLo l3 ^3^-^ '•^'■*^3 C- 0 I 5 ciljLai 

3^3 Lr^i ^---cP&jl 3-® j’'^ -^^3 •033^-‘*^33>^^ 

dUS JlSZJ ^ - <ic**c 33 Jo^l (IrJJI 3 «'ia'Ai- 0 » (^j352J L 30 -ail 3 - dlSL^ 

BLuLLo ^31 3.aPI 2007 3 3^^^ 

^^1 £2012 ^LszJl 3 £dJljjb Way Kambas (j^.L^lS' ^ 3 l 3 oj^J-o 4 4 

.3.*j|3 (^3-€'| Jl^Pp- 3^3 — 3)lj3t 
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UJjJiLujJI 


• M» • ft 

i 3 i 3 ^Mlll jj^l jl ^-ol^JI j-o 

(^^1 j-o j\l5 ^ £jj^L-olS ^^l 3 i 3 ^^3 

(jjiLIl Juj >3 j -0 Sjuj?-^I C)Ij1^.<j?J1 Lj jiij L^l jw j5LI .icLa^JI liUj JMi>- CJLo 

^_Q*^7Ix^ Jl 1-0 .d_ooUsl ^JX' jlSLo ^ 5 t i3 CjJJ^ (^^1 

i 3 t 3 ^>ia- 03^1 jj^l ^IJlpI C-oiiAiol jj^l CjLloL^ 

.^Lo j -0 Jst ^LsJl i 3 l-^-*-o ^.*^.^1 jt j^l jL^i-gj C*xp- (^Lp- J,^_<tj 4 jjJ1 

(^^1 4i^jjJl ^J^ 1 ^IJlpI j«bLaiol 0 ^ OlSjLoJsl j -03 

i 33 j-'^l L^JwJ iJ^Jaj ^ 54 ^ J^ilp- j -0 Jaiis L^- 0-0 1 j 1 >Jl 1 £' oSLiij| 

c i ^ 

jopijiJ jjiiil j^52-«apo lA* 5 jjjJl jU-JjiJl L^Li-ol^ 

.< 1 - 0 . 05^0 U-Lo 

J-*-*-?" 3 ^ i>jJo tjyiJl L 03 

cLcol i 3 Lo L 05 J (jl5^ (j^ ^^-*-^^33 -Oj^^ ^^^■*■^3 ^^ 3 ^^ 

jl C*xp- tjbj^l oLjl^-xpjl jJol jo j^l ^ tL-oiI i 3 j^ ^ 3 ^ 

j3»-l jlS^) SjLp- i 3 ^d^l 3 i 3 L 3 I 53 £ ju*oo3>- j -0 jil <iLo d_JLjc41 

JiLoo dilB J 33 £^1*1*3 i 3 j-i^l jlSji i 3 l'^ 3 ^ 3 ^ ^ 3 ^^ j^ '^ 3 j^^ jl^-o?- 
jol 3 ji >3 £ 1^^1311 jj^l Lol .(2010 ^LszJl cLloi i 3 j^l^JJ l-AJLcos 

jlJ.*5 ^jL)i 3 j d.«a3 i 3 JLpJI U^ £ljjipo-o lQ!^^^x:^ *^15^ 3^^3 £d.*«-o3JI 

jilyzj c::)jS (Jl o:)1j^ 1 Coiiipol jJii £Rudyard Kipling 

Jlo ?-3 ilj^l Cjl5 £LiL)^l J dJ_a) ^Lo JlLo .pLoiT i )^3 J OLijU-o iszjjl J 

i-*L-o3- y?ij Jl LbiljLpl C- 2 iaiol jvpJl liOi JlLo .jyJJsl ljjL^ jj^l 

j -0 Jlo ?-^1 ^ 3^1 3^ £Liij^l j -0 Lajl 3J5 s3 £(Jio ^1 jjiiil d ^-^3 Lol - jl^-o?- 
jljJo^l (Jx- L3jLj JlJxoI djl (Jx ULp- L_Al«aJsl j\£- jjJiil 

J £ j^l^ . jj_/^i<-s^Jl jjiiil J d^zjlj ijii^ djSi £g.«jlill jj^l J 1 -^jiij 

& & 

jviiJLjUjl jj^L-oil (5Jol (J.C' Jgyg. 4 h.LI I^Jlj^ (jgjjsij Ijo £ jjj-%ioJl3 jLp-lyll jj^l 
(J^- Jjjj 1 -^ (tliy^wJ! Jy^wJl J jjiiil d ^^3 j 3 j^ j^v£lo7<4£^ j-jiJl^ £ j^ilAJJ 
£ julj\5Lll j -0 df-yLA-a-o (^yb t^l 3 «jj^l ^^^*^3 j 3 j^) J-^Ji 3 ^ 3 ^^ ^-^1 
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Qi'igioll 0gS gl^DilU I ( uol'ii |jj oil XLig 

i 3 0^3 ^L<.<aII iwJaJI i 3 SjfCS JlLo cljjiLtl JjLo 

i33 O^ilipJI i3 -S^ L^lJ lc^Lwj^ iw-iJoJI ^l^jl 

julS^SUl ^^^..(Xt-t_t_cUi 

^^jJ iL-iksLszlIl j-o j\lSo jj^l tjJaJb ctLuJij CaS^JI 

cLo^Jjl^b (^^1 OLjjjJb ^jiszllb jia-oLp (LJu_^ ^3.00^ J3^^ (j*>LlJl 

^5^^ ij_i-cttJI 3Jb 13^3 c(jL.*AQ.II i_iic>- CblS 3J 

(j 3 * 4 ^b 3 v-Qvoj) ^bj3^l3 1 Jl)LJ 13 (Jjiiil ^^-^3 {JOjszJ ^jI^JjI 3-0 

« * * • •• 

«,3u*_;j ^ CjIjlc^-^I j^l j-o» L^L) (^1 (jL ^ d_t-Moo^l 

(^^1 SjuSJl CjLjjjJl cJjji ^ (^^1 jSLo^l ^sJa^z-o i3 .(<:1 jLp- i3 

c^LszJl i3 ^^JlIJ ibUiJI 5^13^^! j-o -^33 i3 cLojjjl^b 

jraiibl .«jalj^^b S^Jl^» Lo| 3 cjaljibMI «<l«bj^» Lo| L^l 4 Laf uQIvo‘i 
Lol .d_ooUsl JL^^l i^Js- ^Usl i3 50 (LuloSj d_L_£iJl ^Ijlszj 

^£>055 ^^^^ j.a^ 3 cL^j^J I^^*^3^ Jbs^l 

ObL^l d_L 9 ^IJlpI jt ^J^ ^Jlp- iailji C^*a.Lp-3) ij^jlAJl Jw-«aJl 

iSIC .^o.Lflli cbliLwJl d_L 9 ^ibaALo U.3J 03y^ LfiijAlszj (^71113 cflJbji^l 

£^^3-01^1 - SjuSJI JaJoJlJl ^hvx^3 /"^^(d_ooLtl C>l3J_tuJl i3 Jaiis ^Ul i3 50 

£(3^1 3-0 ^^^^3 ■b&iilj-d ” J 3 .^ll 3 .rs ^^-0-*Jl3 *'‘^3^^3 ^33''^^^3 

US 3! £(jl3ai?JI i^IJlp- i3 SLpJI i 3 (jj^l ^^^-*-^^33 J3-^^3 IJjLJI j-oJLcuj Jk 3 

djt dj>jjJ £ljwj?- 4 _ui 3 jj?J 3 l 3 £1Jlp- i)j^l SUpJI i^JaL-o 1^ £(^3^^ ^33 Jls 

/^^«(jl3.*i?- cL_ait» IjbjLif'l 

5 j-o L^jbjJ £^3^ <L3^ja}\ 1^3^ C)L^3Jsb j-o ^^3^ 

^ 5 -wj 1 d.Sf' t3-Lbj Lo (^3-*« Cij^aisl ljSjij3 £cllJlIl 1^ l^jb L>L*a jS 
<131-0-03 £cinderblocks ^LojJl JjS 3-0 ^31-ia-o jaAi^i-o cLj (^yi>3 £«SjJa£?Jl» 
Cc 93 (jS £L?-L-o 07:30 if-LuJl ^£?6 ij £CJ-o3 LoJu^ bM 3 >- d_cSj U* 

J3) (jj^l .O^iUo-ui^l Jlp-I i 3 i 3 b 3 ^ cS^ 3 -^ ^^0^3 £^LsJaJl J3LJ 

JJaj ^Lo ^ sp 6 L*-o 3J J3LIJ -Ja_a)3ltl 1^ L^l <OjUll J^*^3 

g^3-oj^l 1^) 3^-*-)^ jUj j-o 1*^**^'^ S^jUaJb J-ib jt ‘ j^f |£3J3 j-® 
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UJjjiLjLuJI 


Lo US .(d_LtuJI i3 '^Uj j-o iwJjJL) Lo (J| oLptJiJI d_al5o 

J-cuiu jS cOljJL) £^L«aJI lAj2i i33 j-0 LIJj 1> J^Loi JjiLszj 

^3j-o-o jlJSL) CSS 1^3-01 jl (J IJ03 03-l’^3 iwxlsJI^ ^Loill 
3! “1*^3^ jLa^^l dJJti SLo-o) jS .jLa^^l i3 CjIJo £j\lJl i3b3^ 0-® 0^ 


.^Lo-o dsiluB U-ii^ 1 L^lpJaj C-oS L^.iSJ3 £jjuijl 

C^3J £L^JJ!3 «Jus> L43L) 1^3-aj CjjL^JLjIj ^_Q*03 


.^3Ux.£«_Li-t« d^jLO (3 £3-^1 £L(i>jJ!33 £2009 ^LszJ! (3 

Lo I ‘ I r^T 07 >.I L)L3 £^Le>cI 39! ilSUtoo dJLljlj C-«jS !SI» :ijl33 

j3-l jjo .«lj^jJl3 (Jiuo £!>^LLff' J^\ L2u) L^JiSJ .ijLsJLl ^_^ 3 _t*( 


Jl JjLLI (j5^! '2j3jJ! ^ 3 ^ ^^ 35 !) 5(i3JLo^ 

L^Ii?-jJa O^voQII (^yl) dUj C-oS) jli>tJl dJLo Jf-Lalj lS'^I j-o^9! 


. (djij LcwJ I dJLJJI (J)-^ 3y|3 i3‘^3^ 

d_£^2j C)L^3 lyllll j-o LjyiJb Lj>i3i^3 1^3^ 0^35^3 

* • * — « 

jb OjL^lj J ^jo-oi SLIJJ3 iL^o-*-^'L££U5 J jm?- J £LJ 

•S C 6 ^ t 

Jx- ^3Jo Ojj-o LoJl 1£'3 JU-tb ^LiLU 3^ iw-Jl>jo U-l-*-> i^^z-o 
.(J3-*3Jb liabjjl JSI (jjSJI Juj>3 £djLJb?JI J) U-2?t«b bJS OjSjj £jjg-^t.lb 

i. i. i. ^ 

0^ ^xJa-rCOjl ^ 0^ 

ft ^ ft 

(^^1 CjjS £j\llSljJl jJ3lJi3_£«Jl L^a1*£- J LoJl1£'3 £ 4j3lp- L^l M^zB 

Jlp-I j-o IjjJlpo CjjSjo £d_4«_aj CAB3JI J jo J^Llo 'Slj^l j<a^3 Cotj 

L^tj t53-b jl 3L?tB ,^3_a) OjjS li| dj| J JIb i^jJl jl3.*i?tJl 4 ^Jlp- J33.AW-0 
jb?- JkB CJ3JI jS £03^3 SjCS Jl 5 zj 3 .4J3 ^.*uJ (^Iji j-'^^ jl 
L*-Lua jS Jlij jlj^ ^Lol 3341 i>i5 ZJ C-oz- 2>3 . jj^l jj3 J3-»a£?tJJ 
SfrljiUl CoS £33-11 J3ld (^3-01 C-oJJb L0JL15-3 .J3L^1 d_c«bjl 

JlLjl 1507 Jl jyio jlj^l 


jS £0^9311 Alft -Lo IJli^ £gJaJb £(yl> 1 j^ Sjx^SJl Cbl3o?Jl 

jl jSU" jS dUj J £5jJa,03^ J ^^3 L^l 3 -I 3 jozy*! 1 ^ 3-01 jj 3 

iCyz-o £Lajl £(^yi> ^b^l C>jji> J i)jJa, 03^1 J 3 -CLII jl U-Lft) j-CJ <Ls?uh 
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qjjgnll glgnAlU Uj-^l ^^^9 


dj ^ Oj^l '•^'■*^33 L^l C-ol 5 Lffj -ij^ J^-*itj jJai^ 

OL-aiL 5 zJI» d_cLc. Lo .(J3.<J2.<_Js (j^-fcOjfvAo 

jl^-cp- ^3l (^^1 L^I-olit-«aj j-^-cUj d^UI j.^1 JLs^Ls 

• jAilj^^l ^^Js- JiJsb JaiiQJlj iojJl3 .L^1 cj>L^ 

(jt tj-o dJLoo_ 4 uJ bs 3! — ioUoi 

.jLLo-o Sj3mil JlpLuJ £i)j3JalIl d.*i?-LJl j-o cL^t 3JwJ blj-o — «Lajli^ 

OL 93 lpt-l)b SC.3L0-0 tL^iojb ^j-o d_illiiLX 3 Jj>lj-o i3 £j<bj^l C-olS ^13)! i33 
{^ 3 J 3 ^ 3 ^^J^^ 0^ cJLltl £^5J^-alLJaJI j->ia 5 zJl 'w>j 33 


dJLiJi jlS3 idijl^l 01 j3-oLjjJ 1 j-o Sj^l3 ^^3-0^^ : 3 js^ Tyrannosaurus 
3^t-j (3-0 lJ^ 0,^3 0^ £Saltasaurus (_^333*^b^b« LojI 

J-^ dd-o :>jS jlS" (3jJl Therizinosaurus (j^3J3^3ijjjj\J3 i jLbl 
.J3Lt jlS” Uj ^Ul £Saurolophus (j*'333J3J3^3 iLoji jjs ytS't Jl dJ^L 
jl 5 £jy?-yi ( 5 JucL ^1 j^^ 3 ^ ij £C)A £?-1 33-'^ (Jj J 13 l 3 yb 3 

(Jj ^Lbyb3 .bjj^ , 4 bzJl dbol i3 C)bl3.*i?Jl 3>bzJl 

(3I3JJ?- b333l (3 -^ 3 ^ £L 33 ^SJI ^0^3 (L 33 J£aJb 3 .ta 5 Usl) ( 33 -«aJl 63^^ 

C-J-cui d_JU._(iJI l 5 bj-ol (33 .d.o 3 uiiJl ^LoiiiJl3 ^^LojzJI d5Liyi3 aurochs 
Camelops iw)3i^l5Dl3 £d)3-oUl3 £mastodons C)b3:)3iu»UI dsliUjzJI C)bl3^1 
^3} :J LLb3-o Lajl 63L£JI CblS .C-oJj?JI J-oj^ ^ j^lszj (5jJI 

1^3 tSmilodon 03^3^ xA_ui3 i^3-dl iwJ-tJuyi ^wJjJl d.AJ?t£>- (Jibzj ^3-o 

Megalonyx jAtSLJ3JLR^3 id_cL_«; jlLud OlS C)b33J_«Jl ^3-o £iis 

^03!^! l 5 bj-ol (3 ^3^, j^3 -t3-b> (3-0 ^3^ bi (jijj (3^b**5 3^3 £jefFersonii 
jAt_Lc>- 3-fls3 £Toxodon (33^3*0533 1^353 t(3^Lojdl ( 3 ^Lu 5 LI 1 ^3-o I3) ( 3 ( 3 Lc>- ^3) 

ft ft 

£33*31 (3*0^ O^U (3^U3 03^3^ "^*’*■^3 d_c«,t>j 3 -ta^ 1^3 CbbjA^l (3-0 

6 

£C-c Ji3 £armadillos ^3JJ9l ^3lsl (3-0 (^3 £glyptodonts ^^3:131^3 
33*^1 (3^^ 6^3 -500 CjLs 63L_u( tCj^bdl joszj (j 

(33i3J3jui C)bl3^ L^Lo 3-03 .Ljlji^l ij Lft3iJ biijSSl3 '<Lj\^j^\ CjUjISLII )3ftt 
d_cobz 31 i3 ^jJ 233 (JsIaIj 33«j OLjIj^I (3-0 ^£■3.0^^ i..r^3 £diprotodons 
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UJjjiLjLijJI Lpljiuill 


dHjjb jlS^ irhinoceros wombat 

^L) 4Jj jLio cjju^l (^ 5 ^ J^t 0^^^ 5-^i ^Thylacoleo carnifex 

.pljkSi d^LojjI glu jlS ^5jJl ^5^1 jy^ lLui^I 

[_pj^ .SjuSJl L^1j1^.*£>- L^ C-bl5 L-ctuj jj^l j-o joJlsJI 

^1^1 iijMiJ LlLj^ j-Q-tt-CJuo C-blS^ -fj^l J-^1 ^^3-* 0^ 

^3jj2^3 jJoj ^ d.*jt-«a]l j^JaJI j-o j-^l (J*!>® 0^$^ j-o 

d.ajt-«aJI CjUI^-cpJI Oj 15 A^J .^3^iboJ^JI j3-o_JJI j-o ^AC-3 cJ-coJI ^i-wjb 
l_Lo 3 J33 Ij3-J3 C*jl5 L^| C*xp- j-o 45 sj 1 j IjaLj^aJ 1^ 

^^jb^ djb liUi ^5-J ^JlJ^^l CibjApJl 

C-o«bj^l ObjjjJl jl 3^ ^bJl <JiS bJ jjLu ljjis» ;J5^ C*xp- toLpJl 

/^\<d_o«bj^l C)j^ j^JaJl 4Sjb tiLul 03-^ b5 C)lj3-objjJl iw-ib^ 

d_J_cJl AsLUjI cJJj moas l^Jsl 33-*-^ j-o £[,^3^^ ^J3^ £lAlb33Aj i33 

jj^l Axp-3 cgjj^l C)li Cj^I JS i3 (^^1 

iJU-tiJl dAk>l3 ^^ibo^l 1341 ^jJis3 tl3Jsl J3-*-b> j^t C-*_^ A33 .(j^j^l3 

.LoA 3 (,^^1 3^ ^3^ Lt^ £4.031^1 dAkjls 13413 

J35jjl ^_Qv*.o bjj^ Jibzj jl5 Cib^l jl 3^ juJjl j-0^13 

0IS3 /"^pb'^1 i^Lp ^Jp Caj 15 j.b^l jb^a^l A-o^ Aiil52J3 £^!iboJ2Jl 
Haasts eagle C-*_aib2i ^i-wjb l33jJ2-o £Jjbb ^jb^ biul lAlb33b 13 A:^3J 
.^1 a 31 (jU j-® (J1 J-*^ 4 _cp-La^ jju ^L«-til C-UIS3 £1341 (3*3^ 0^ 

^*^?Brobdingnagian animals ^^ilojJl Obl33?Jl 6 li£> d)Ai> liLo 

iSjvi^^l ^jl^l tw^*-£u-^ C^Q-QJ L^l £LfiiftLal3^1 j-® ^3^ 0^ i^jJl 4 _c* 33S Aiilpl 

.«(ji>j^l ^Ja-wj ^3Lp Sj3J» (^yl>3 

‘'^3 i3 " j3*^*;hll frU-bJl jiaSj LoAIP ^jbJl iiljo C-JAp- 

j-o JoAsJl OPli^l liL4 :j^ ^^-^Lol i^yL) AIp C)jl3^1 4jjJaj - ^3£>^ 

503311 3 )-® b->-tuj juopJl jAiUl 1 jj 5 > JO 3 0^3^311 

C)M:?'j» i3 ^tAJI iaJUjJI jijl (^) 

.[ jUjyjAl] .3^0 La J 5 ijs- Brobdingnagian 
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qjjgnll glgnAlU UV-ttll) Uj-^l ^^^9 



Loji ' 6 j^ (,^^1 moas j>^ 


aLc- ciJl^.<j?Jl d_cj>LiJl j-0 jJis ^Lc- i3 jjt_c 5 ^» LjI J-^ilj Joj^l 

♦ (8) * * 

^ .' <<Oljl3.o?Jl ^3^1 i3 - ‘='-Lo C-*-aii^l 

Cjlol^oipJl dllj C*ic*j J^3 ^Ll^i “l^-twJJL) j\lSo J-oiSl ^ c^LsJl 1 Job ^^1 J^3» 
ctlajTutaJI OLoJjJI j-o ju^l iJozJI 1 jilj^^l jLs g-03 £ j^l d_Lo 

J^ £(loOj^l SjSUl ^Ja-wj i?-L«-o ^_Qj-o j^l i3 Jo JaiiS Jo?-!^ jlSJs i3 ij«-J 

.«i3l^l jAiiib jaLa^Ltuo ^ djLipJI cjob £jL*5liIb ibaiJos djLJii?- 

• * • * 

dJLSJi 5^ XX.M«-t_t_M) Cjbl^-o?- dJoJo?- jl L 3 iLalJ 3 


Jo^xj^J Ja^ill d-u^ Bone Lick dU J-® cjL-ttJb Jaiis 

J^^^o jt Jlszj £ 0^)3 -jaljjjjJl C-*.a^t (^^1 j 3 i 3 l^Uil jb-oil 

ObjAp- ^idf' i^L-o jlSLo» djl d_ 4 «_aj ^jJL) dots i^LJ j 3 j 

J-ilpo SJw-oi 3 C-O/oJl d^^ do233;3 y:>j^3 £«d_£Soj-oJl ObjULoJl 


.^jLiIl i3 dijlSLc 
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UJjjiLujJI Lpljiuill 


cI^JIb dJLij^JJ i^JS^Lu^ I ^ 

^&_Lp- ^j-0 ^Lla;?- 1^315 CjJo jJiB ^In^ll Lol .djUt^ Ci^-oLtl 

tJj^j tS3 .,>4^ O^ 5 jJLo 3 *hc. 

^bl ^J| ^552J cdJajL^ ^^5^ ^ ^^JlpJI .CJlLtl 

J-^ ,jj3 dohlt.1 dLL) cja^ cdJj^t JlLo CjjjJoI cg-JaJL 

|J)jO S I Ij CJJ JjO C Sj LcmaJ Ij ^ ^ ^ XS3 ' x3 

iJL^sJI C-oJij=^ jl5 (^^1 £(^^,iSLuJI jj^lalll gjjLt-o ^ iL AuJ-Uf ^ iy>\lio\ 

s * 

C)ljLk)| Qji (jT^I O^ ^ SJl)Jl:^I JjLltl jt i^jjJ 

LoJlX£-3 j3 dJLlaJlja CjJl^^ -bjsJkBl^^ 

C.t.Q-ln.'gjI cSj^L-O |35-^I O^Ltl jLp?;-fcc»l L-g-lj?- 0^?u^l 

{Sj^^ CjIiS^ dJLljJs C-blS^ .«JuuoJI ^^JLo-o» ^3^1 ^3^1 C-olS .4ijjJLC>JI 


£i^_ipcLo3 £L_^3 sJJ j\szmD cLIJl^I £5j\£?o3 £^&_*3oo ^J| 

.<l*Soj-o^l (jja gJaS^ 

9 

^ ‘j^bJl jjjiil j'^ j-olill jjiiil 

j^iUu^l cO^-oLtl £j3^5^Uil ^Uif' - CjLLcsJI j-o L^ 

£jjjJ^ o^-)k (J1 J-^ 05^ C)L g - Q . H ££oo j-o - ij^ibo-sJl (^j^l 

OL^I dUj ^j-o [Sj^^ CjjJis j\£»- i3 .LAJii^Lsj ^1 jj>l fij^3 

(“ 5 ^ lHj- A>SZI.au Jsl jL^l Jlp-1 Loaic- L^Lco b CjLpsJJI [S-^l a^) 

.(I ^ dAptAu tKickclpoo Indians 

L_ApdLo i3 ''^bJ (j^ j 3 a 52 J (JjjLo^ (J^J^ ‘^3 

dUi C>jb>j ^y^S -j^a-*-)^! CxxJl j-o i*BjAJl i3 AaIbI ijipli^ 

^JLm\ dfLijb cLj! i33 £1842 ^bzJl i3 d_£ 5 bj-ot c-Lj! i3 laxpciIsI 

jvi-O (J| ^3523 bL_ail 

*9 _ 

£^lhv!l j-0 dbJ lI ^wJij £ 0^1 

CjbjApJl L-ipA-0 j3^bL) .dJbjJi ^3l C-*.Ju - i)^ 52 -i£i) - djt (b^jAl 

iijlA^ dfbjJi £jajl^pJl Ap-I .Ai-jli d_cAi SAP-I3 j-o Ci^lUsl i 3 

£^lBLilo IjAAlIl J3^ j)Sij 3J2>3 iJj^\ OLoMc- d.Js- 3A-0 C)3-oUl j-o lv<loB J3-«a3 
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qjjgnll (Sgd glgnAlU LkO:^ Uj-^l ^^^9 

j-0 ^j.a2o JjlJLtl JojLpJI 

ciwiLptilsI L)1jji> dJLj2i3 ■i^5^j^l (j^iLu^l Cjljiis^ Sj^_tu 5 LLl 

jUa-oJiJI^ Ob^lpJl^ gJojjJI bjj^ U-ci^ d_LP JJj ^3 

4^^-^ cljjLi dfLiji) Caj15 .«hj\^ i^Uaf' Jaiis - Lloo-oi ljt» :jLs2JiII 013 

^aJisz-o jl ^J OJls -^jj J-i?Jsl i3 ill J-o^ 

OJ^^l ^wa 5 zJ -03 3 ju?tJl Jj^l j-o Jaiis i«6jJLUil ioojJil» 3 l (j*>bJl 

tdJaj^^ (^Ilo.L*o .cllJlIl J-»a3 J3b> ^ 3 !^ £L_3_ui 3U tjl^^ cyJz^l 

l_^-o 03^^ *3^ ^-^--oil 0^ Lo 1 11 .i.£lLtj& ^^bitJl i^bw-oil ^bjl 

L5 £^ 3 JJAi) ^3333 .iiLsJJ Obl5 1^31 £^1 :OJLii3 £jlSbLl ^3?" i3 

.^jJOll i3 jAj^iaOlll 

j3^3l-afUi U-tuj^ OJlj^ 3 £L_ic>6ltl uQ 1^3 .^^JjJaJl J^Js O-^^j 

3J US £d_a)lj jS .liixLai^bJl 3-® l-^ 3 -*-« 3 ^ £(^'g-*-^ll 

i^^jl j^LuSJ ^jULoi^b dfbji) jS d_Lo LJjiJb^ jS djl 

3Jl*j O3-0L03 £ 0 ^LcQ_LpJ 1 4 _ 0 ^j JoJ^ ifl 33 ^_QQ ^ £pljk 3 l jOp ^J^Ja jLj 
^^3^3^ ^3j-tl JL^-Otl J-01SI3 .ObzJLOuJjl Jlj?-! i3 i3j^ 3-^3 OLo^lfr «lcLc- 

(J| ^La^b £j-waII jj?- 1 £iiiptl ;3 L- 3 .*£aj J3^ 4 iaJ 

.SjjLolsl i*S_J^ 3 LJl ^Ihvll joszj 

.JlaL^I j-o dJLJa d_Ja^ ObS lS^II 03^ cil b-J-03 £dU 3 Jlszj 

^ 3 J.^^iaJl {,J^ blLlji> jS .ftiau LaLO ^Jl^I ^Lo OjIS £Ju-L^l 0^503 

OjIS £^3l3-o Ljis c-U)! .^^UJLauo 3-® iszij 1^3^ Lr^ ^ia_a) ^J| 

4 IB 31 dfljj2i OjS ^la£ 4 *II ^J^3 -t^jruiiLJa j<a^l c 3 l!aj (^lavx^3 £Ojj^ 1 dablj dj 
j-o ^IjUsl ^-Usl3 .dolalU (^lav^ Ja^aJj! jS t(^J-* 33 ij 33 ll jn^i^zJI J 3 b^ 4 j 1 ^-03!) 
j-o yjS i33 tbLJ j^) 3 iwJjOlI Obl3.ApJl gSi ^Aiiil j^=^l 

i3 L^£.Lc- J^ bliJl jo 3-® Jl ibb dlS^l OjLoiU .dJLlji> 03-cuJ 03 lb?Jl 
3ab JJ-o O-bjiLil (3^13 - J 33 II ^3Lp - ^l^jl i*jL| J| ^35 zj i^^^l bUj» OjS bLJ 
.OllS^Ul j-o Jaj-^ bjjj-o £^3JjJaJl J3ia jy**-!! 4 _Lol 3;3 ^^3 .«pLp 0311 

- OljiA£,JilIl j-o j^3^ 2^13^1 J J-? “ OllS^Ul cjji) O-ojJ 
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UJjJiLujJI 


C-*-oJk5 iis^iLojzJI oLil^-^pJI 


^LqjjI Lffj 3I £d_oMaAlII i)jj^J-i£aJI ObL^I j-o 
j-o cdLJ j5J i3 C)Ul^.cpJI cLaii^l i3 l-«ajt tjxxsill I jjb i3 

:J^iij C*xp- ij'-c»" i3 .«SjLAjl cLp-jI ^-‘-'Oj?- 

:^_Q £^') ^ .«5ju5LIl OLjJjJI tjLuj^l J3-03 j-o l-AJI i3» 

.«L^l3j i3 LLlsz-o 1 j 3^ J3^1 t^JS' 13-;^ ^ cLoJJLll ^3.14)1 (jl tj-0 3JwJ» 

C)3Jlc>J ^3-o J5 jl5 cJ■^^ g_tjbJl jj^l CjLilszjjI ^3-o ij 

I3l«a3 14^ o-o J->^ ^ d_oi?uiaJl CjLjISLII 

jL?Jl3 .diu 33 Ai?- j<a 5 Z-Il ^5jJl «^LU 3 l (3 JjJl 5 z 1 I 1 » 

dUi J-5 z 3 J3 ilLc^Jl dJJb (3 jlS^ jj3 tj->y (Jj tdjjJ OiLszJI Cjy^ US^ 

j^iszJI cL:^ jr^ ^LijL) jJz^l jl gJaluil ^» : J3^ ^waI 5 J 33 -Lo Ai?- ^jj (ja-wa^ 
J-«aQj ijlJuJl i3 jlS 3 c(Xjj\s> 4-0 £440^13 Lot OLoJjJl t5Jui^l 


^5iLo ^w*-*-££» dibjii 035^ jl ;1876 pLsJl ^3 C*xc>- £^_y?-m,l ju*(_aill LajI 
CjAi?- i^jJl i^iiUsl i3 ^^3^3-® ‘-‘-«jl 1 IJl^ 

djbS (3 J3^ C*xc>- £djlj j^ jUi Jl 5 zj 3 .«^5Jutl:^l j-va 5 zJl ^>^\j 

bl £(^ji^l Oj-o diS ^3^3-11 i3 jiaJJb)) :The World of Life «6l^l ^b» 

JbzSl di^b i3 CiLjjjJl ^3-® jr^ df-j^ ... jb ^-llLo 

.«^3-ia3Jl d.Q.£-L'?Jl ^3 jl 5 ^ j^ L^bal ^ jLaj^l 

^waJjo 5^3-*^3-tl IJji) jbio JJl^I j-® jd 5 dfbji) jl 5 £jj^ ^bl JlLo3 
3^ ^b-til jl5^ li| .paleobiology CibjApJl cLp-1 ^^-Lp IjdS j 3 Lctij jbT d_Jp 
jbitj ^jJJLU Lo_ui IJji) jLs £d.-oj?t*aJl C)bl3.*ajl jaljjijl ^Jj ^3^! ^3jJl 
jl 5 d.*i?-b j-o .(^bJl JL* 52 -»aJI ^Jp Cib^ji dj ^3iij Lo 

Ajlyxo d^c^ (wjI 4^3^^ ~ dj 33 ~‘*^^~^^ j 3 -Lo.pc-<j ^_j.ubJI 

3^ ibjj^ ^jliLU SjIj| ^^1 j3Sj_a) lidi jLS " jLsA£?-^l ILdi 3^=^^ 

• * 

.ju>^l ^3Ju-L^l v_Q<£o 7 Io Jl ^352!) Jbdl jaljib^l C)^b>- djljo jl 

overkiller «Ji^\ J hj^» ^lL*aJsl ^IjJ^b 3I - jlS" jL^J^l jl 

.illjLJl JlLo twdpSll (Jp ^11^3 - 
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qjjgnll i 9 gd glgnAlU uvol'i) Uj-^l ^^^9 



d\S :( 38 ) JSL^I 

Diprotodon optatum 
ijs- 


JlP-I^ .djuiLpJl |3 ^^^-0.413 3I £ jCiuS\ d_oO^ j-0 JjJlsJI dfbjij 

* — ft ^ ft 

jiljiijl jt Lpt-ol^ ^^1 .CjApJI C-c* 33 J ojjb 

iOLssBJi ^Jx• ^93 Jj .|j^^l33 Jj^ jJil£-l LsS £SJlp- 13 <iszBi CjApij ^ d.*jt-MaJI 

LIljfLail £^Lp IwdJl ijozjjl 3 £?iJ djzBjJl |3 

•• ^ •• •• * •• 

iJU-tiJl 15oj-ol ioLill djzSjJl C-*J j^ cAIm) l_aJ 1 j’'^3 gLux^-g*- 3g>&3 A52J3 

^lig3 ^3^1 | 3 ^^-- 0 - 52 J 1 J3-0-JJI cj^-JlPJuO |33 ISoj^t^ 

l^Jsl Juo-o Ais IaiIjJ^^ i 3 Lol J 3 .«:i.'g-!l c-LiLJl 3 )-o J-*-^l 

■ d 0(^1 II J-Af- 


.^LUil j-® OApij iL X£xLJ 1 CJjij Jajj ^-Q i>3J ^wA^z-oJl j-o 
J_££j_£uJ3 CjLrB^ J_£u1xuj jo pt) djJi} Li-oljj dlbjis jt a^ 4 j 13 133 

• ft ft 

3 ^^ AAo cLJIjuatl ^1 ^ 3 ^ jl ^^ 1 **^ ^ jlJn <.<.£01 

,!oQ ‘^3 £jj 3 lg ‘3j33J Aszj juSoj-o^l ^J^ 13 !*^ ^ ^5^13 tfiAoi l_ 3J1 juxooj?- 

.IaaL 33^3 j.Q-*u-ftAx5 Jl J3-03JI j^ 13^5^ ciiiJS j-o C)l3AuJl j-o o 9^1 Sac- Aszj 

igj_iii! ijAilJl» j! 3 Aft j-o-co i 3'^^3 ‘^3^3-^^ jL*^ digo 33 

LoAJL£'» :lj33jjl jj3 cPaul Martin jjjLo J3J iw*iS^ £«^jliJ! Lo 

» 

(__yLo3-^! J-uJ-uxiI! 3 (^^yLcjJ! J-uJ-uxiI! jo djA^ djjLLo 

(iLiIg>-! jLio «Axg>-3J! ^JJllniLU jotwjul! ^Jt> jLwj^l J3-*^3 jl 130-xxxu £ jLuJ^I 

(jjlj!3xg>J! 
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UJjJiLjLijJI 


\h\X jl ^ JflltO I ^ Lu^lC^ ljt» JojLC- (JIB £d_tu_ij lw)^J_ai^L)3 

ft ft 

^j-o ^3 Jlssj ^ CjL?-3-o ^Lol i3-o.«aJI ^j-o ^^iLoJzJl LJljLait OIjI^.*^?- 

ft 

xie cLIljuait i3 dLLi 

Ljjiij Sjlp-I^ 45 sBi ^3-^ jl Ojlii^l ^ j-03 Jl 

LoUf (^^1 dJii?sJJI J ^^^^3 ((jU-tiJl Jl J>i2J t3S3 Jb^I 

} ^«!LJ3I 

C>jji> j«a 52 J 3 £ -tj3J Jl ij^Lo ilit dfljji) £C-c*B3lIl J| ^Lo^b 

.Jojli- i^Js- 

I'■b2i3 jljjl tj-o OLoo 5 ^ (Ix^LszJl Oljl3ai?Jl 

ft ft 

C)3jJl ljj5> -Oj^l -^'■*^3 <^b3 1,5^1 jl 

CjbjlaiJl olib ^13 jIb iSporormiella ^3333^ ^b ^3jj2-tl Obj^ol! 03^11 
.iiLslI Sj.-o.52-o L^i^3 £S-ij:^l ijozJJ ijjA j3^ L^l 1^^^ S3\i-o 

^j-o L-jlj'UAf' 1A.L0 (,.7^1 ^’*-**' 133^I l 3 I ^‘ I ^ ^-_9 j 52.«J1 ^3-0 jl 3^^3 

tlx-i^bJl Obl3.*i?Jl ^ 3^3 Jl 3 ^^-^ ^l^^^l j^ iiju-uJl 

jljuitxB £Lii-i3i^3 ^JlC- 3I £^l3-jSll 0J^ (IIb LoI iJ-0I3I-0 ^pb 33^3 Jib (^^1 

.SjL^I Obl3-cpJI ^jji> iw)Lft Jl 

^3-0 ^3^ £L 3 ^j:> '^-^I^J ijCLp-bJ! ^j-o J-b?- ^l3-C^I a.-g.-bi.) J.*B 

13 j£:^3 JB3 -U! JlJ\ ijJU-i. J £Lynchs Crater ijibJ ^b <S3j^ 

cdisdiJjA dolo^U J !iLj33333*-aJ ^l3jl il-tf-I ColS £dj_*y twSJI (JUtw-ob^- JJoO dil 
bjj^ ^l^-J^I -iljLC-I C-^-blAio! dj_*y twSJI ij'^313 JlO- 13 350 JJLo Sb^ ^ 

dj-i^l C-blS) JIjtCp-^I J JL^-(iJal Ibj £3L^^I IJol) JlS 2J3 .j-fl-oJ! Jl 

£jLlI! g. Un.'g-l I J350 dUS Jlszj £(^ 05>dlJ! Sj^s-o OUe?- ^3^3 J bji> 

Lo-kSb 3^1 ObLj Jl SjJa-o djli- J ObbjJ! ^!3 jI 13-0 £dQh;U J 

.iaJLtwJ! JIa £LjLa:^l g-o 

J3PS1JI CjJlpJ £d-o3t:-«aJ! Cjb!3-LE>tJ! jjibljij! J| ^3'^l lS"^! 3-*^ ^^^1 j^ 3^ 
JL^.«i_tl jlSJ ^5l iliL-03333;_ai ^13)! J jiLdio! Cj 3J^ J-j JbjJI gllo^ll J 
JuxLssj C-JlS C)b! 3 j 5 ?tJI C*jlSJ3 £j3JI d:^3jJb 3\^ jj (^^£<lo!l 
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qjjgnll i9gd glgnAlU uvol'i) Uj-^l ^^9 

J-o^ jJis jCjJl!?- ^5JJI ^ji) j^aSLsJI ^ 35LI £C-*-aii>-l d.JLo^l CjIjLiII 
^IJl 5 s 3 jj«aAiol .«-j3j_ail |JlilJI» OUl^l tw-_a(LL) i^jJI Ju^^l jUtwJllII Jl 
CjLjISJI ( 35-^ 6^ i3 CjIju^ Cj^j^ J-^ 

(JJi ^3 . 1^'g.*.JnlI 3 13^^^ 3^ diAs^u^l ^ijj\^jLp^\ 

'^335-1 ! CjIjLj 0^1 

d_La_tJ& J1 13 ^^! ‘^J3^ cIJuIj^ .L^jJu ^Ijl£^I 5^bj J| 

.(jLiI! 3^I^^£>JLI dJLojpcLt,! OIjLjJ! 

Lff-^Juo 05S0 jl ^35L^ ^» Ulj^I i3 d.*3>t-«aJI (jbljiSl jj 

cl^U-^ iss^Uo 4^! ^[£- cChris Johnson 03^51^ J> ^ 

duJ\ C-OJl£>iJ LoJuLf- <133:^1 ^4.££ll3jJI duuS- d_a(lj^ ^ Q^*-***-*^jJI JlO-13 

J3Jij jl Lbl Jiiif-b) :l 3L313 .Hobart C)jL)3Ji) 3 d-^j^SLo 

.«gj£)l3 iJSLtttJ IJl(1j 

Maori 3J3UI J-*^3 LoJLi^iB iljLiJj33.J j-® ^>3-03 J_JjJl cL^ 

13Jl^ 3 £(^^1^ ^bl 3 CiJki?- J33 £ljLLb33.J (j3.J-o^l ^1^3) 

i^jJl O33JI i33 .^031:^13 iJU-(iJl 3 ^3^^ 33-*-^ 0^ ^^3^^ is2_tuj 

jlSLo^l ij 3)5 o ^ g.«jllJl Jjl3^ i3 ^03-^333^1 031^31^1 du 3 J-03 
(J1 £l3-lsl 3)-® ^3^ ^3 ^3^ ^33 

3)-o bliL) J3_^ t^l3 frl3^l i3 CblS dajt-iiiil 

jt ^J1 iailji C^*aLp- 3 .SjuSJl j3*Io!I i3LbJ iszjljJl cl3^1 O^lip- 

9 

^33 ^^ l 3 ^'^3?'3^ J^3^^ SjLc- i^3 .^3^ (j3-wa^ (3 l^*-lg- Lf3 13^1 
Kua ngaro i te ngaro o te :(^3 cC)3^1 ^ Jl ‘‘->313^ 3^ ^ ‘31-^3 

.<<1341 b>S ^Lo» 3! .moa 

c i. 

C)bl3.*i?Jl Jib 3B ^b-Ll jb j^Uiif-Jl j3j^ j3i£?-LJl 1^111313 

(^jAb id_L?w3 3 Jb3.obji3 3 PjLo 3^ ol 63-^3^ d.o3t-«aJI 

- - _j 

3 ^^33 bs J53 £dUi j\£- 3I «gJ3lB jS_<ij» cl3_ai £C>JlpJ 1 dUi 1 J 

c'djpubl^ C^£u-*-! CiLblj^Jl ^jl3j .pj^l 3)-® 1 hjjiszj djLjLiJl OljjiiJl 

^^3^3 Lr^ ^ £jl3i?-jl J5 33 ^Jo 3)-®^3^ ^ (,^3 
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UJjJiLjLijJI 


(jLitj (iLol^l <LuhjJi}\ i3 tills ^j-o ,^^-ox-l Lo L^j3 .d_co_wj 

j-o 05^ 0 ^“^ ^JiSs i3 ^a£J 1 SjJfcS 

4j^iiJl3 SjuSLIl ^JlsJI IJjb ^^Js- C*J3 LiiL) ^^^xjIjlJI jaiUI 

l^j-ot 3I UljUait ^>j?z £:>0 d£?-Lu-0 I^JS' CjS^LpJI JOSZJ |3 

ULp- J- 0^ John Alroy t53j-II 05^ ObjApJl cLp-t ^Lp jlS3 

l 3 j6laill ^ CJ^II j-o \juS ,^5^1 ji Macquarie ^jl^S'Lo ^ 


IlX^ l^LjAxII (jh^ J^3 -b-ob^^ S^l^-u) i^aJI J1^.*«JI Ijj& 

(JLill J-*-^ t^Js^ £d_LAlI hjihs JJlsz^ i3-bslj U -*3 ^b?- 

^LiJb^ ^ ^ IlXxj aJj JbsS^l^ '•1^^22 

(j IS^ ^J c i^j ^ (j 1 ^ jvjJ 1 (^ AwO 1A-^ C Aj^ 

1 ^ I AI 3 ^ aJ 1 tw*.*.***.! I 3 • i^J^AwJ j\MLi (^^Ai 

l^jLs j\ 5 z^ ^J^ Obl^-cpJl J-«aj LoAIP djl ^ Jl^_.ii^l j-o ^^b 


(jjlScdl Jl-lsz-o 41 ^ ^Lc^ljfCoil L^l d-o^ ^^5^ M .jjAilyCsSll j-o 

d-J-woSS^l AAj2i3 .iuijLitl Obl^-cpJI Jl* 5 z-o Aju 5 d_J-2aBl 

A^^ bjAj Ai?-^ Si tlj-^ (jl^.*i?Jl (jl5 U-^ djSl ijj*>bJl LoAIp LoUf 
ixojJ qS^ t_Q S jbio j^l JLlo ^Ji> 13^3 .«L^J5l (^^1 cL_^Sll 

Jb?- i^ySi LsS^ .aL^ J_<ic£U jt jCLxuJl j-0 juSlo AJlszJ SlbzS JJi ^3jJI dAxszJsl 
tammonites Oli^^-oSll 3I cV JSli. Js^ ,^1 graptolites C)liJ5ijl>s!Jl 


LoAIp j5J icUai^t ^^1 tw^Sojj d.*3t2sJl C)bl^.cpJl j5o ^ t^^^Olj^-objAJl 


.«aLj?J1 X 3 ^^Js- ftliUl dxszj Jlp13S» CJ;^^ 
djl J^33 £«Js'j^l JjliJl» d_oO^ jLli^Sl Al5b?w3 t53jJl ^Aitl£Ail 

1 a|» ;JI33 A^:^ d-ojt-«aJl C)bl^.cpJl AAbj jl 5 lo| i3 jU 


djli cLoIJlLux-O Sl3-«a£?W3 dLoO-tuJ ijS^ Lo Ai?-!^ til)Aj (jl5 
J_o_wj .«dpL^b jCiuS\ twjLiaj jl j^A j-o jblj^Slb ^l^iSU lillS Jlszj 

cLo-fcwj 2^j-o jj 15 o jA^z-fi" JjjJl cL2uj jSly^l ciJLo-^iJl I 5 oj-ot 13 tjllll 


.[jUj-jfdl] .j-y-wJI ^ iju^l OljAjgj jAjJI OIj^^UjjJI ij (^) 
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Qrig mil (ggS gl^DilU I m-\6 t uol'ii |jj oil XLig 

C-oO-Oiol LoJl 1£- C*ib JLJb^ 

dj ^LLoJLoi^I 1^1 £d_ci2iL9jJJ clJx jx- SjLp O^-oLtl ^^1 J^» Cj^aUsI 

.«Sju5Jl SUSJl JiLo £j3*-1 ;J| 

Oj15 ^ tiJU-^iJl ISoj-ol ol5LpJsl t53jJl iSj^^ LojLif'^ 

j-o dUi ^sp6 3! ^Lo ^Jx' Jo33 ^ ^\ ciiljLJl i3 1 j^ dUs ^IjlpI 

cLkif'^ L^lS jt (jU-tiJl j-o (j^l 3 I jIjuo diLs 

(JLpJI (^yis oJois Oj15 .Ljj^ i3 CiLbljjij^l j>***-^ 

Lo J5^ ij^jb j-J'^b-O I533S0 ^ jjAibJl jJiiszj (,^1 SjiAJl i3 

C-cPtl_a) UJ5^ |3^boX- (j^iLuS (jl^-xi?- 3I CJ3-0L0 Jj3 3J2i dj ^LiUI (jl5 

j^So jl jbi j-0 -03j^ SjlsJ Ijl^ j3Lai£?-^l g-o cdUJJ iojAII 

J-i^ lj5bi>3 £ji>Laiij^l ^3 ^3! djt:^ jjlS^l djJoj ^133^1 j^IjlC-I LiU 
ibU-o 3l5L?w3 CjLLo^ <Sy?'^ LoJlI £'3 .j.L*iaJl ^J^ L^lia-tl i3 

^3-o (33 ^^ lJ^ 'd,^bioo ^jLL) ^^^ 3^ tbJljrCoi^ 

J3 (J3SJLUI ciLul 4 jUo2^ 3£?!j (j3-«afr (3 £dJ_«Jl 3 Ja^ lJo>l3 33^333^0^ 

jl U‘3) JLoo^l 3-0 OLLo Sj^ ^Lu-o Si3:^3-lsl C)b3i333jujJl JS 
CJI33I 3 ^ bJIjruoil 3-® d_ill3iLO 3 (jl3-*-i?JI lJo2i i^Js- cLaJlJI 

l. 9^1 d52-3j ^ SjLiJI 3ba3 jilj^^l 3I jJ^ 3t^ £<ifiiliiLO 

Sjlc- 3I £3u_t*Jl 3-® oLLo Sjlp 3t^ ^3^ 33)0*o 3^3 .(0131^1 3-® 

L^Ls ti)jJoj d.^3 3-0 bst ^5^* bs3 LLo-p J,^.(iJ ^ cl-S^I 

^IjlpI jijLaixjl 3 t^ cd-cLojJI ^Joi> 3 0^35^^ jaiLiJI Jj d_c* 4 jJb 3 .dJjbb Sjcs 

^5-^jJ 3^ (b .Lai3.4ui?tO 3^ (b dit £L^3jJ IJl^ LS-Jaj 3^ d.*3s-osJl C)bl3.cpJl 
.Lp3.^ 33'^3^33^^l3 C)3.oUsl C)bl3.cp- Caj 15 033^ ^joz-L d^jJa 

3-0 ^^333 icLo dJ3l5» £3Llpb d-o3>t«aJl Obl3-o?JI j3ljiijl i53jJl v-Q m3 J33 
l3.^^*uj 3^jJl jAtbJl Lo cdS^^a d-o^3Jo iiL)jJaj d_cj>3J3-o^l d_cj>LlJl 

(3 ^ ^i» 533^^ £iw*_t_tj I3 j ^3 3^3^^^ 3^ ^^*0 

^jJl ^J.P 3£?ij bjjjij OjuSLil CiLjjjJl 3-0 5^5^ 033^^^^^ 

^JlP 3bs*<^ J5 Jjo Lajt 033^13 3-® 
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UJjJiLujJI 


& ^ & & 

3 ^ £d_cC-LL«aJI Sj^l g-o Ijo j| JLij Lo OJiU- 

iJjLsJl LjliLpt i3 jl^- 4 «Jl ^IJlpI 3-^^ 2"® " 

cOLloj^iII - oLiJiill ciiJjJl 1^33 


jiljjijl .^LszJl jr^^ J-5S£> i^jJl 3Ji> - j^LlLI^ cJoJlpJI 


CJLS ci^-LuJl ^^Js- j-w-Jl J 5 ^ 01 j 1 ^.cJ?J 1 

Ojlo<4«t3 cIj^ ^15jJ 1 i3 l(^tlo)3 £Oljl^.cc>Jl ioL:?t«b 


j^Jaltl j-o dJa£?J JjiLszj d_cLoj Sjuo J^lp-3 ^ 

(,j ^3 d_c 52 J C)JJi> C-*J?tx-ot 

Obj^J-uJI^ iojJlj d-LoJI kw--*-uJI ^ 13^3 c\3ji> b-o^J Lt^ 

(JjiUl JuJ>3 j 3*-1 SJlC'-Ij ,^^-af iJ. 5 a £>-3 *^33 *^^3^ 


CjUI^-cpJI cLaUI jLs £d_i«_Qj CaS^JI i3 .^bzJl i3 d_.J.^l 
dUi ^3ibt - Jb^I - LlljUyl (Los^uhil OUl^-cpJl j-ail-J ^ 

ft ft ft 

jl gjljJl 03^ £(^^*;nll juJ 6 (J| Liu 

£dv^^h!l i3 d _£3 ijiLp C-B3 dfbjij jlS Sj-o OlS dil J.xptij 

.^1^1 i3 liiii J-szS djl ^^1^1 ^jJ 3 |j*<-J 
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12 


iJlJjAjlull uIjjjuI 

Homo neanderthalensis 


aillL U 5 3I cjJuLj 

tdas Neandertal JLijJol^ ^USfl 
cCologne ^35^5^ JU-ui 3Loo 
j^l dDussel ij-a>3^ 
jl Rhine ^ 


ia-*-E>c 3 i3 ^3lS IJui) JL0-3 

aQisJ! 0IS3 tiijru^l dj 


^LsJ! 1856 ^Lsd! tj ^5JJI 

J ^ A9 Neanderthal JbjJol^l jLJl 
dUj Jle>-I t- 




j*<i 5 d! ^J| >^3523 (_^l 4.^3 jdI 


SjLft 3^3 cJIjjJoLjJ! i9LbdL)3 


«Lij^i^» j^^Lijl Jjj^j (j^.0^1 (j^» 
i^3^l (jflApJI jo ijLail J^Lp- j^ 
i^ 3 ^l (jflApJI^ JljjJoLJI jLijy 
« jLo^ 


265 





















UJUJiljLuJI Lpijiuill 

dlLui! cftIj-iaiJI d.x5»-L5»-jJI ^ 3-0 djIjjLC*- O-tJL) C-OJl5»- ^ 3 ^ 

^ 3 j!Jl £>-3 £djjLc»clI! JbjJbLlI! djo3lp J-o-otJ cisz^l oLix) 

Jl ^t*.o.LI oIjLwjo^ cijJu-L^! j^*A-g.ll J3l:> 

L 7^3 ^LJisJ! jl U-Lff- c^lh^ll liUj ^ 5 jJI 

iJ-^ 1^3 .(cLL) JjS^ .L^JS A3 

djaLcAL)! ^&_«xL*j JLijJoLj tw*.»iaUL) Sj^Loo iJ-c»-Juo 

YiD^i ( 3 ^ I dj?LAuj d,x.Mtj dj| .Laac dj^i^L^l 

cijLp 5-‘^3 tills ^3 ijaiLlU Ljlc*- ‘■^ 3 ^ itoLco^ .Berra 

d^ OJ 5 i .Morphing Station « 4 ki?uo» dLt5 3 )P 

.CJJlP d^b Sj^-o d^A^'^iJu jl^jJ 

cd^tfi^LLo jj^ljJI 3 j3»-^ Jj ^3 td .^^^1 jJl5>iuJ3 £^ 3 ^jJI j-v«j?iJj cdJAs?-!! dJaiill! (3 
jLwjj J| l^^£>tj A33 - 3 I - l^jj 3)1 

.^jLo JSLitj I5b?c-«aj3 j-oSfl Iimi 3 ) 3 ^:^ .JbjjoLj 

J5 3 JbjjjbjJl jLujj ^Uap tjjjlJ 3 AI 3 3 ^ L3LtAS3tl ja-o^ 

£ J_bl ju}\ (jy^ b^I :^3 ‘3-1*3 StU-<i Ift-Jp 1*333^ 3 

C 6 ^ 6 ^ 

•LojI JbjjjLiIl jLujj 0 ) 3^1 3 )-® dJjbi> iljpl U5 

SjLptrs-^ £t_9l^£?Jl Sib?- Ja-«t5 0 ) 3^13 03 ^^ Jp i* 3 AJ b*' 3 ^ 0 Jufc 

£^&j?JJI gJaJlJ C)l 3 iSH fiJui) ^AptLiuJ Cbl5 .^LojJI j^ 33 J Jp C-aSjJ CJU L^j ibJuO 

^Lo 5 jlo b^j^l 3 JbjjjLj jLujj jilp -i^-L^l aIjp^ LojI L^j 3 £twA_ib?Jl 

Olj^l 33 ‘Si^jJb l-JpS^I 3 ^SLb Cua-uJl jJj ^^Js■ dj_w t_3JI 

£jjll52isl 3>-®3 .b3bjA53ujj (jyla^ aJj^I JaS Cbl5 C*.b?- £SjjJLiJl Si^jJb 

3 ^SL 11 £d_MA_2j £(3b^A3bjJI 31 **^! 3^ £aS ^^-11 j'^p 3)^ 3)^ 

* ♦ ♦ 

£Ljj^ ^Ip l_3JI 3 r^Sb JAo^ £^ .j^uSUI 3>-® ^ 3 ^ ^^-*-^^3 
3 bj?-S^l 3 )-® i 3 .c-Laii^Sll libb objJaill ^ 13-^1 L_31ii^ C-b^jrisl 

jljJiAoil ^JP Jxil bLp-t ji^l IJbJi £^H 1 j\^ (JI j-oS )1 1 ibb 33 ^ 

.[AUjp'jAI] Aj-i-ai 'j:!-*-* lU-*^ (2015 - 1925) Yogi Berra (^) 
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UgjjiJI gin 


JlpJL jij^l ^i-Lc- jjl^^ i 3 *^1 jL*itJ Lo ^J| ^Lp 
4 j1 A-oi-gj «JlSjj» clii. JSLi Js^ LiL^b ^Last Glacial Maximum 
J^iLpJI ^i-uiL dohiU i 3 cLS^aij Ijl*^ ij«-J JjLiJi 

t jl^yi joszj ^ (J-£^ b 5 .Phlegraean Fields 

j-o tOjry?-^! 1^3 .ibLiU J5L) iiUjS 3 

133^^3^^^^^ ^‘jrUk^iA Lt^ 13 I 

Jlp-I (J JI 3 laS ciSj^^ SjLszj .-ii£?JI <il^ d.xi 3 t-«aJI C)UI^.*i?Jl j-o JoJlP3 


.«LLaB G"*-***-^ ^ dJa^ 3 IS^ LJI 


fr & & & 

^ ^j-03 ‘^1^ CT^J^ 3 ^ ^ 3 J- 9 ^ iJl 63^^^^) J-*^3 



3 ^*-*^ 3 ^^ djiJaiisl ;Jj 3 I dj| £^5JJ^1 j^laJ 


( 39 ) J 5 ^l 


i^j^l j^LwSJl ijA cOLjlj-’g’.uJI i<jj iojjLLtI d....o.>fl^ JI d.L.oAI I oLil^^^l u*-^ (^) 

.[jjLft-if’jrvil] ■■ijII l^jj^l (j]s^Lu/\ 
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UJjjiLujJI Lpljiuill 


tisUiij JIjjjJLjJI U tJljjjjLjJl 

o-tull) 6ilA£-l (jbLcLcol jlS t^^^L?JI lll5 (33 .ials dj_Lp (33-^^ 3^ 

fr fr 

jLujj i^Js- Lji^j -^^3 i3j^ g-® ,no*n 

(3*'bJl ^iJisz-o jls tJ-pLolIl 13^ 4:?tul33 .djsz-o jxtlpJl l3^jLo (JIjjJjLjJI 
^Usl (3 tiszjjl (Jj J-oj (3<<a3l Jj?tj - d_Ll*(i <LmJ A:^33 p3-Jl cLc^Jl A*S 

J-aj?u J3£?tlll dJa£?t-o ^Lj jta-coS dlbjii3 .JlijJjLlIl jL«3j OU-u' (j-o - 

6 jjii 3 t^ 3 J 3 Jsl C)U-<*<-Il ^ 3 ^ JjLolIl d-o3 (3 SjLc 

(5l) ICH BIN STOLZ, EIN NEANDERTHALER ZU SEIN SjL^l 
Cujruil A5 »-jaI lj\i5 C*xx£>l .(«J1 jja3Lj (jE«3| (J 35 I (jL 333 ^ Ij1» 

ft ft^ft ^ft 

.djAjjj AIjIj Lo IjiU CAjil 4j3^I (3 (3-® ‘C^3j^ ^-^^3 

The Max Planck Institute (^33^111 jLu^l ^dsz} ^la a^sz^ gij 

6^)3 ^lL;^ Asij Js> for Evolutionary Anthropology 

£533^1 ^Lis d.^_Aj 1^3^ IAjJl^ Lr^-® A^sz-tl .Leipzig iljA.0 i3 

(jUs3^1 ^LtaJl Jl3J^ cS '^3^9 io3Lp J^-Aj 3Ji>3 

ijUsl j-0 a:^3j Sj^Loo JLsaiII (JI .j^goLtl i3 4 JjjT ,1 dUj i^Js- Li-Lb jl5 (^JJl 

io3^ Af-ls Iw) 3A:^I (Jj3 .(^^Ac*33.£*Jl Ja-cuJl (Jx- d_A^_i«JI 

_ > 
eJLlfii A^5z-tl 3^ i33 .(ii-313 (^y2i3) (^^Ac* 33.£*J1 ^LcJI ^i-aib Oj 15 

Lj?- Ll) bjASlSJl i3 ^3i>3Jjl (J3Jj3IlII (j 3 jjzj 3 .LiszJI Sijill j-ft- lP 3-^3 hjAslSLIl 
. jl3-*i> AiLiAi?- i3 - orangutans 0^3^1333^1 — ljL^I jL^J^ 

33^3 .a^5zJs1 i3 ( 333^711 ^13311 ^^-Lp ^i-£u3 Svante Paabo 3jb (_^Li_£Ai (3U13J 
3^A5 i3 U-^xS^j cjaJljS jA.^Lc>-3 £3^s-o (33^3 cIw^-AS <^^3 3S £j-*j?!j3 Lb3b 
■3^1) i^.-JSLo (Jp jL-o^^ j^LoP i^3 .^aSL^l (j-0 ^^3^ 3l4b^ jL^Sll j-o 

i3 AjML dj L^A5 (^v*;b!l j-0 3^1 S33-0 3-di3 “ d_i«_Qj 3 jL joio J3^1 


lillj j-o Uy^ iwJLb JS ^i-ai 3 .jjuu-o3Jl A*P (3 hiszJl CjLuibjJl 

C^^bAjgl 1^1311 {3^^3 ^( 3 ^.^ A<o ^ ^‘ ''• ^ 1-^1 d ^ 1 ^* 11 (3 c1 

^ 5 -££,l^ 3^3 - JIj3AjLjJ 1 jLiOj joio (JIAII3 .(LaL^ ^33-® 3^^ d.lLg-'^ 


• jbj^l <3$^ 
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ygjLlJI oilTi 

paleo- 'w)l» ULp-t £^^Jo^_al 3 ji>3 ^ 3 -^^ 

1A13 .^j^l i^33-*-Il ^ 3^ JS_(itj cgenetics 


twU-O. 


OLo^lsz-tl ^IjjtLoil il^Lpws cLU- OLuilj^ iwJLb CjUlf-b £^J3^1 dJUx-t 
LkiJj^ jl5 jo j -0 j -0 o 9^>52J jt -djj^ia-tjl Cil^L-o^l j-o 

^^^PtLwjl (^ 5 s«bj^l ^LjU-uxIII itoUjLiijI jLio cLiip-^ -(j-fi" 

dUi i 3 OJkjlj Col5 gjjLiJsl OJjis JS 3 Cj^-oUsI ^iJa£' j-o 1 ^ 33 -^! 

^JLpJI ^ 3 j-'^ c-Uj?-| jjjUf bz-ooj?- bijjLlf'l tdlJi 2 :*^ cCaS^I 

.JbjJoLi J-ol^l J-£u-Lu.i!I JoJlpsj 3 j 2>3 :i)LRjJ 

^Uil i 3 '^'^3 £2006 ^bJI i 3 3 jL> 

dJxuwJ C)j^ J3 Col5 cOS^JI liOS J^lpij JbjJjLo oSLuJI^^ ju*uii>Jl3 

jLiJl3 ^^jJLocuiJl f3-i-*^ j -0 £iiUj5^ .JjzjsJb j-o iLoU 

.d_o?- CjLjIS tgJaJb t^uSi £jlj^l 3 £^ 3 jJLocuiJl 3 t 

LoJlo^S JS\ dJLjjl CjLijISLU J. JoJlP!J 3 

j-o ib^JaJl j-o ^Jo dj| C-*.o?- cC-J-illb iolj^l dj^Lo IJlO £(^y?tJl jjl^l 

j ^_€‘3 .CjIiS OjLp ^ cCj^LpJI J-iiSl i 3 £bjAj bs £^ 53 ^JJ 1 
S^Lc-j dJ^Lpt-e" joszj J-*-*-?" d^iia-0 ^LlLS Ssjsm dJ3b?w3 d_o_<iJ 

£1333^1 gJajij jL^ Co 2 -o 3 C)L?ti-iiaJI j-o jjL^Lo Ob^Ab J_Jji 

^ ft & 

.ObLAlU ^wtSbo i 3 j-d5slll C-£5 jJ3 £,j«-o 1 ObLij cJaili^l jl Jlszj 

^^.xxPcJI ^-03 ( 3 ^ 03 ^^ * 3 ^ LoA3& 

^JlpIs ^ 3 jJ ^5JLPl3 ^ 3 j J5 ijLiLo 3 £iw*l^ Jl [jJs> JbjJoLj ^ 3 lc ^3 
jLiO^ IJl^ L^Lt -0 JbjAjLlIl jLujj jl5 .Ja^-isJb jIJlpLjj jjt JjJLpiJ 3 £JjLAa 
^ -Ij^ ^ 3 ^ 3 ^ ^ ^^ 4 ^^ ^-ol^Jl j-o jiJ .bJ ^ 3 ^^ b^J .CoJlpJI 

£^i^j^l i^Js- £ 3 !) SjAlaJI bi jlSbo i3 lS 33-^^ b-iioj?- ^^Ipij jl Jo 

LLo (^^1 OljAlaJI 3 I - JbjJobjJl j^ bj^ (^^1 (Cjlj-iJaJI 

.dj (ji^LpJl d^Uaf' ^ £dJ iwOj3 'w)j31 3jib| jiUJI 

^jLiLo £CoJlpJ 1 jLuJ^l ^ 3 JJ j\Jzj 3 jJl Lo o9j^l jl Jojl» 3 jb Jj^l 
OUzjoJIpJsI C>jji> cLL) j-o LuSLo lS^JI b^ -ijj-iil C)Jlp- 13 £jbjJoLlJl jLioj g -0 
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UJjjiLjLuJI Lpljiuill 


^ djl jJilf;.! jj^JaJ3 c^LsJI cLpijl J-'-o-i?' i3 ciijL^I 

cdUJJ ijlj3 jAiLoil dJLij5> o^So (jl l3ij^l j-w-Jl (jl ^3 6^ Jlj>^ 


.«^ 1^^1 i 3 Lo (jlS^ i3 3-^3 

1^52-0 l^loLszj jjjJl ^^LpJsI JU-^ dJa^l^ JtijJoLj cS f 

ft ^ ft 

j^ L^ ^jo_ 4 wJ ^ i,dJLo (jl ^ J-ol^b (jl J..c^l£?ij jlS^ .ioUj LSijLiftb 

skullcap Sj^sLo j^ SjL^ ,^3 - bLoJl JUszJl 

(^ 7 <vloc-3 cg^ljjJl ^Uift j-o gJjl3 ‘^^3^3^ j-o ^33i5^Jl c-j^l t^l) 

ft ft ft ^ 

^Invll dLb jl L_i«aJ 3 t^^ibol d_*«-o 3 ^ j-o frlj^l 3 cAitS 

Jjl5 jbii^j iwjjJuo ^^-Lsz-o dULo L^-OjX- £i-33^Sjl iw)^ (J| 

ft ft 

dlj:>l .C)bjii> Lajl J-oj 2 j jl5 (jjJl cjohann Carl Fuhlrott O 3 JJ 4 S 

.dj-o d_aJl ^^1 cdjli CaS^JI i33 >jJ1 j-o 'w)jil J-obcL) jl 5 dil O^j-L^ 

j-o ijlJo 3-iift ^J^ blii-JI jQj jl jiftl3 

jLft^3 £<<^133^1 J-ol» LjllS jJ3jl^ d_£3 j^ i3 CjJlp- jj^ 

j^Jalll ^-ojbz-o (jiaSj J-*^l jbio jlUsl JJl^I j-o Icj^ ^llovll Ca^^sx-oI Lo 

C-*-ojCBl3 (joi^ ^J^ ^35zj dlij j| I3JI33 .Cj^j-L^ 

dQniU jUj Jl l^-L?-^ j->d^l cCossack Jlj^^l ^LijI J^^l J| ^^^^3 L^l ObjJaill 
OJo ^Ua^JI jl i3 ^-*-‘-‘**-11 .d-b^JjLlIl L-)33?J1 O-JLftl Obljia-o^l cLjI J 
jl 3Ji> - ^-0)3 jSjO iwJ3^ JbjJoLlIl jLuj| Alft jj-XiiJiJI ^Uift j| i| - 
dLL) ^33^1 iijJaj C-o_ 4 uJ 3 .djLo^?- ^J.ft ^313 b33 i^si-ol J3 (^l33iiJI 

3jjs3 ds^jya Lo^I (jbzj jlS J-i^j-11 jl d-oX-lj £^Lu^b LjLa-o J^j J| bliLJl 


. juj?-b?Jl Ol3£?- j3j-) frb?- Ljb j-03 - ^l3dJl 1^3-3^^^ d_LxxP- dlszs>- Lo 
(jJ-tuJL) 3Ji>3 Sj-oJLiw-o Lo^I i3b2J3 ^Lu^b LjLka-o dJjszJJj jlS i^d^l Lo Lol) 

.(Ja3 ^ Lo 3^ £03^^! Jlp -1 Jl Jp-Jo3 

(^^1 liLLl) j-o Jo j-o O-JllJl £iJllIl d_LJjlJI Ji3iL52JI ^3Juo 

ft ^ 

j.oo03 £OjJlpJ 1 jLuj^l ^Uaft j-o d5Lo-wj j^l (^y2>3 — jJbLo 13^^13 j-o Co^jj=CLai 1 
OLsLijS^l C>jji> jyoJiJ jlSLo^l J j5o ^ djl ^-o^l j-o . 
jubtfaJsl 03^^! ^3ibJ-o jft 3I j\^llJl 13133^11 cLjI jft 
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UgjjiJI gin 


^5JJ jl5 C-olS dllj jl j^JolII jLajl ijSJ .^Lu^b 

i3 i3 JbjJoLj (jL^Jj 

ljuj C-Jl5 i)l 3 jJl 1 J 03 L^lo tw^‘g-o.11 j-0 13^3 .JL?J 1 CcS^Jl 


jjuj^lS .^^1 Jl J-«aj (^ 7 ^ L^jJo j^loT'i ^ ^LojJl Sjys-o ^jS' C-uJlpJL 

^jJl clhe Descent of Man «jLu^l J-ol» ^liS" J 3 -juSUl ^LojJl 

:J 3 iL) C*xp- t^Lp Jaiis JbjJoLiJl jLiuj J| (1871 ^LsJl J 

•• •• * 

Ji;3 iIJl^ J 3 -*<aP Jl ^^5523 (^^1 ja52J jb 

dUj^ (JLijjoLiIl (jLuj| 


5j^-o cdjlS C-s^Jl J J^3 bcJbjJoLjJl (jLiJi 
«jbuj^l J-ol» LjllJ 354^5 ail^Lj ObllSUl j-0 j\I^l3 clip LoUf SjjL^ 
J bjj^ J- 0 I 5 (^jjoJop L-ixijSl 1908 ^LsJl J 3 cJji) i>lj-P j-wisz-i 

iw)3^ J cLa Chapelle- aux-Saints CJL. 3! J^U >9 SjI) j-o 'w)jJiJb 



:(40) JSLiJI 
JljjjjU jImJI 
^[sti\ j J5^ 
1909 
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UJjjiLjLijJI Lpljiuill 


Marcellin (J| d^jJs Jl :^3 

tOLoiljjJl j-o iL«J^ i33 ^jbJJ j^jb i3 tBoule 

c I I ^ b^ AJ LtJ ^ I [^ ‘ ‘ ^ '“ ' ijS^ ^^^JbjJoLiIl jL«j| ^j-0 <1 ps.*«J 

1|JaJL*SjJ 1 (^jlI-Lo^ (jjj 1 jJ 1 ^ J-O (j 15" 

jl i3 _) JbjJoLlII jb*b| ^Uaf' jt 

(jlS^ /^^«L3j-vaJl (^jjo.*^JI 3 ! J-oLpJI ^3-*-I1 tj-o 4J-cuJis» ^J| dJLoj?sjOJ?- 

£^3JoJJ^l OljJk53 £«<ijjjJl3 (UjjJI OL4AiLui?Jl>>3 jlS^^l jt j-o 

Ob^LlU-ail C-*-aij^ .jA^b?Jl i_iLj 5 ^3>b^t OljjJ cJ^j J3S ^^3 

^3-^1 j3^lj^ jUfcwJl L_i-o3 cjlitl ■'^ j^bz-o j-o JoJlP bb^Jij ^ J3J 

jLJl l^3J3J3^t ^Lp 3Jji3 cSir Grafton Elliot Smith j; 


;0-a) 


i. p 

«SftLj?!jl ^_Q > lw)3£?u^iO Jj 5>^» _) ‘tib JbjJobjJI 

JbjJoLiJl jLujj «ioSL^ ^Jlp» jt Lajt ^33) .«^w-j3p aibijJl 

j-o ^jJl i^Js- £«CJL.tui^ cL?ijl ^sJa^z-o C-c5z^^l jjz^l d_Ja^ Lajl 3jo» 

.(^^5z.<tJl lSjt^ ^3^^ iJi ilit (^1 - j^l 

^bJ3 Uji)3 £^fiUJLp jj3 jUjI jj3 £ jjjj^l 
ja£?s9 5:>LpI £Alexander Cave <JlS jjLL^**5jl3 William Straus i3*'3!iiJi 
iolill it-tbzJ! J^3 .J-oUii^ 5 jJj i 3 t,_Q <7* ^^yJaszJI JSL^I 

j^l L^lSojI 1 - J3^1 ixlabzJ! ^y^Jl j^ l^La3 - 

.JbjJuLlI! jLujj ^bzj jl jjQ jl5 tiUjJ3 £lj3baj jr^JLOtJI 

iA3 t,^t ^ Q (3^3 lSU £a_x5z.xxia 1^3^ b&^)\xpl jb^h^bjJI jLMxj| d_x.(xuo3 
^ £U^3i Jlo- ^^Js■ £jbjJoLiII jLwjLs .J-oLaJj! tw)L^I j^ d^ob 0350 

** fi 

(^^]a£-l3 JbjJubjJ! jL*Jl jiS i3^ IM I3L0I3 juxS^ 31 Jjiijio 

ji^l» ^^^d33J3-J iljJuo i 3 Lqj 1 3 j^ t3 jUaj^U ll3^ 03^ ^ £5 Jl)Jle>- ilju 

Jl CjJ^^I CjLo/IjJJI C^(^'^l3 .dJjjJa! jlSjuJ! jOSZJ jj3 

twiixLo JSLAj ^->35^1 i 53-^ ^J3jN^b jSo ^ j| £jbjJbbjlJI jLuj| jl 5jS3 
gI-oJL)3 £L*alLo j\mJ jlS Ju5llJb djLs £dIj3J3jj dJjJL^ jLij^l jL!a3 jCo 

.Lli)jJa duJi 3 L^l ^C)-b^ 1^5^! J d^jJaj 
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UgjjiJI gin 

Rfllph ^Lf- lw£LMt-(S^I L^Lt-u-t_ui ^ 

Jlp-! j! ij^3 .i3I>s2JI JUJu ;3 ;3 jLuj] bUj j-o iJaJLsJI Solccki 

5^Ja5>- JjLalp-l 3I tj^^l jIJujUo ^&_ujb tCj^bjJbLlJI 

L^ Cj-oLiJI Jk33 -J^^I t^Js- ^jOJSsJI 4 J Cj-xj-uj Jk3 05$^ L^J ;3 

*« — ft ^ ft 

JbjJabi dJbji53 j-o 4 jLL 55J 4 jI Jj juL» 

^bj j-0 (jbJ^ ^3 ‘3^ b) jii jIJlJUu ^&_«jb cj^\ 
^ ‘^'-52-0 Cj-ssjO^ J3 ^IjJl jIJlJLui jl Oj'i.^l ^ 5-0 (J-o 4jjvJl J_tlp!j 

.JbjJabjJI jLoj] MP 4.Q.«.Qjgj| iLjb?- 3 jJI i^Js- MJi 1 Jl£1s J 33 -j^I 
(JaiLjI :jlJwjLi» jl3-^ c\jjt (:i3LiLi5l jx- <1*5 CjJlpJj ^5JJ1 133 

dfjjL)» J5^. /^^Shanidar: The First Flower People «Jjl3yi 

ft ^ ft ft 

djl .«Llp^ ^^3^^ 0^33^^ JU-i^l ^wAi>3 (iTiLft jt 3L^ 

liiJj jl 3 -^ " ^t52J U-*3 CjL^LiIJLuiI joszj C-o«a£?-i 

J^ j-o |j«-*J3 j-^ ‘^bjl 3 j-C- ^_Q (^^1 Jl C-oT^ J3 

jbtJl cb-iit oU-tui ^3 £^^13 jroLj L^ jl5 ojlS^t jLs - JlSbJl 

jdSiLioo 3 jlS^l d_j_ui tjJbLi 13^^13 3 ‘bo^jjz-tl^ i^yb 

Lo ^3JkJ^3 3 JbjJjLlIl jLiJi tLJLptllsl 3 4-olidl Lolj^jJl 

.Sjuoj?6ltl icsz-cJaJl jJslltl d_cLolj SjJaj c^JlIj^I Jj3lj^ d_c«ij 
3^ dj?s^ JbjJoLiIl jLuj| jSo ^» :J5^ ^^jb^ OLojisLo Jlp-I 

.«bSS b^i3>tuf jlS^ jJis c^jbJl Lo j^*AC- 3-® 3^b 



i(41) iJ^^I 
jju JUjJjLJ 
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UJjJiLjLijJI 


jlS UsLb 4jjLiLo (^y2>3 cjilJb DNA 1^33-1-11 j.a-oj?Jl Lo ULc- 

j-0 i533-iJl jrb-oJ^Jl .L^ ^L-g-xa ^ ^^^1 4 jLiSJ1 J-o-Aj «jralll» 

9 

I^‘‘ ^ L^.x 9 d^_M)L^JLo |^^^3 nucleotides Iu)L) 

lLaj^-aIS^j ^'*" i<£lJjj ^a^o-<j d^-oi 

ijul5:^l3 (thymine i>€'lill3 tadenine juj^l :ap 153 gjjt jja 5 j ^13 Js^ 
(T3 £ At^3jj?Jl L^l j-ojj (^13 £ cytosine jA^5i^l3 cguanine 

’^JIaJI I^‘^ 3 ^j'£aaaJ 1 ^3-o ^jg-biS (jl iwAA^ ^^3 ^^^3 

ilO ^^_ai^3j^l ^j-o J-uaLaJ lAj2i) .ACCTCCTCTAATGTCA 

3)3$^ .(ACCTCCCCTAATGTCA :^^ U5 ^ J-*-iJI ^3JJ JjUUsI J-£u-Lu.i!l3 

^33 " ^33 £^3JJ:>^L) £3! - SjlpIs CjIjLaLo j-o 

.C|^ *^^33 ^j-^-*-*^ jS_(itj ^ l^oJi^gLo (jLs (SjSl^lisl OG^lsz-oJJ 

‘^13^* J1 633^1 dJj^iaJ! Js^-Acd! xIaLo^! 

jr^ Jlo (JI IJlaJ - SjjLiJa! 1333^^ OLol*^Q > du^\ Cj^ J| «jia 3 » " 

jj3^l 4.1^10.11 CjLpLaJ! t3 3^333! c-jj^ jSiyLi^ .^^lSJ! 5 LaC>- dL^Ij! 

Jlszj 3 .d_MA3j i33JLc>d3l ^C)_t*AE>- ^'^3^3-® '^^3^1 t3:*3-^ (3-^ (SLs^! 3-S2J 

SjJsI QJJb J3is> 3)^ 3'-^ " ^3^^ ^3^ ■-^^^3 tOLoLaS ^ (SjrCS 

C)JL!?tj jl A>^?^3 -bAjI OLoLaid! OJjfc tilSLoij - JJLc>clI! t^3jia 

dSj^ ^Ij^l cUJLp j^l jJI 4_AAu3Jb (jyAi?- liiLua) ^352 j ^ (dUS 

(j| cj-o-U (jSLg' ^IjJI JaaL?J 1 d.5-Ja ^3^^ ’3^^ ci .4 .a1p J-o^ 

dj L^,aaoo.3' lJ~*^' i3~^ 3.AS^bJb 4J^J3 jr^l 3^ -dJLAU ^ Q^' dj L^,aaoo.3' 


£ d3»cA’ 3)3'*'^ i 3'*'‘~^3 d_MAAJ^ 3^^ aLLo <wO Lo 33 bj 3JI ^waJ \S 43^0 L3d I 

l^lo5b Jurassic Park «4^!j5i^! i^3i?JI» <^1^1 3jt® 

3 >So ^ ^Lp L- 3 JI ^L^-AW_o 3 - 3 J _0 d,AC>-b 3)-® .(Jb 3 >- tijyjl) 


.Jlszj 3 P'^ 3 ^ 3 ^ 3 ) 3 ^‘-^^-^I 


3 y 3 xlsdaS 21 J^-«aad! 3y=> 3jL) 3>^^ Jl ^'■***-db 

p 3 

ja-ojd! ^l^^i'clAu! 3y=>) ■L*j 13 jS^ t3 t QQ,*^ tj L^JLp J^ £jbj3jbjJI ^liai^ 
3 y 3 CjLLaP gJaju 3 )^ ‘ 3 ^^ lS 33 -^^ *^133 lS^ 3 ^ ‘3-!^ ‘ 1533-^1 
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UgjjiJI gin 


i 3 CjL) d.JLox- cL^^Ju ^ II 
^LlisJ! oJui) ^jJO Jais Ij^ jI M '(^ Jl '^'^3 tl^-Jx- 

tills 1)1 ^ji) IJL^L-gj dJ5Lit_t! ^Ij L 03 .JbjJuLlII l)LuJ^ La-o-p- OpxIjI 
CJ^ ^1 jisLpJI ^ 535 -J! j^-c^^I tsjLp 0I5 lS 35 ^I 

Jl iooljJI ^&ia 52 j 0 jl (jr^ ^ £dj_ai t^_SJl jjoSb JlLo ^Ihvll i^Jl^ 

^ [S^ J..mxJ-uxaJI •^•A^cJ 

^1 j5Juj 3 ■^5>^l 5 a£>-I 3 ilSlioo J-ptj ^I5b SI S| .«(jxiLJb cj-l! 


cbiomolecular engineer 1^3^ ,^5J5^ cEd Green 

:Sljl3 cCjI^J-o) Sjlp i3 J-o-c- i^JJI 03j^ bjLoi Ljj^3-J15 

.«j^Lit_t! L_Siipt^ ilib?- i)O jU jLiJ» 

LuiLuit Ji-oAj - SJw_Q-o ^Ib (Ja 52 J Ijo jJ Ib^ jl 5 twSUaJsl 4 jL^ i 33 

jL*ili 5^3 ‘ 3 ^b ^ 3 ^^ (tbof-t Jlp-I Jip-Sl LoJlI^ -C 3 G 3 T 3 A j-o ib^Ja i3 


^^3^3 d^z-oL^ d_J 5 i3 ^b3-ll i^oUaii^l cDavid Reich jicLij 

IjiS^ d_t_u!i-) £^ 93 ^ 3^ 1-4^ £db^AjLjJI l)b£ii-)| twjSlMJ-buj twxjlS^ jJiB ^<3^ 

■.J'^SII ^^I‘twxjlS^ I^I tijSlMiJ-MCcII 

j3)3_wAll3 03-^333^11 L^-o_wjLilj t333lll j.a-0-pJI d_ooS Cbl5 £JoJLptlll dj^3 
^ JLs .is^LsSll L^-o-wjLqJL) ilb 3^^^ Jbj 3 -)b_tJI ob«j| 
.«L!ap^ \jji> 03^ 0^ ^ Sl» L-iw-OjSl b-l 3 C-ccp- £djt.Jlll ajji) j-o jiaiitlll 
C -J-cuJis £illS 3 Pij 3 I d_oi>Usl j.u.-o3dl Ol^J-tiJl 


«Liijj3l ^3li^» ^i^b iobJI ^b?t*£2Jl i3 ^3j^l ii^^ialll ^3ji(_Jl j^ialll iailji 
recent «d*jAi?Jl Ap^I^JI J-oSll» ^b ^:) 15 'Sll i^L-^Sll ^3 £Out of Africa 
jl Js^ ^.3^1 0^3 .replacement «J 1 jl^SI 1 » 3I single-origin 


L_Qj^^I ^ ol^-££*-ll J-ds 3-0 (333^'^^^ jjCOA^tJl 

Cjj^Lsj dA.<Ai L_SJ 1 3Jj-uAC'3 ^Lo Ji^3 .dAui l_aJ 1 (__^Lo 3-0 ^jib Lo AAo 
CjLc-^-oj^ Ca 5 s 3 Aj 1 £dlLjJi 3-03 £ja^3Sll i3/dJl (J| jl^-tull cSljj^i j-o 
^ £L_aiI Jl l3jii3 £b3j3l J JLsdJl Jl t^LkUsl i)L^ J 

obiJl 03^d^l jdtdl d^l3 £l 3 jii 3 SlLtsdi g^3 .UljCail 3^0 ISjii C^^b 
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UJjJiLjLijJI 


jjjJl ^archaic humans «j^JoUl j^l» i 3 ^ Cy^ 
c AJ LJ I 1 1 1 hi) I ImUj L) I^J IS^ 

^j-o ljai> .jiljJij^l ^^^1 ^3^ dj3_JaJ (i^jis (^yl>3 

(j^^J (jt ^wAiPtJ JIjJlXjLjJI (jLtwjl jjO ijt 

oLpJI Jl *3 jjAfllll d_L^*jJb L^.4«_£1 j 

. d_tj I (^ jJ 1 (j 1 

O^ij jlS (^Ij3^1 jl 5jL) cLaf-1 Jl)Jl£^ 

J-^ ^3^ CjLLlsJ! tiUj gjQ JjaLsslI! cdJillp^ J-o-ljja -1533^1 jj.b-0-otJ! 

— s. e. 

ijib-G^! i333^l ,jxiljJI Jalp- L^j 0ry->3J3l tjo\s^\ 

fi 

lJui) C)ljLl3-l Sj^ C-*j j £^\ .JbjJuLlI! jhujb jjisUJ! 1535-^! 

O^lj U-IS 3 tja-ojj! IjLfij i 5 jj Lillie ijijjj JI 3 .d..uJLa» L^J5 ^LlJI OjIS^ 

.«i*jbiai?-^l d_»j>bJ! IJu5b j^l j-o^l \'A>n'p’ ObLJI 

d_L^ j^-^LLo C-cotJ t3 03^"^ 63 j^^I dLaf-I Ijo cL^jJu^ 

^^-M/b I^‘^^b ^u»ol c2010 ^jLq ^ Science 

C^^ 033 ^) /^^leaky replacement «L-)j-^*CLt! J!jl^^I» 

d_tu.c3- LijjjJ Lt^ 3 dUJJ ij-*<a3^l L^I ilLiLt! 

& & 

cJbjJoLlII ohujj Jj>to J.OO jl J^3 •0^3'^ 63 j’'^3 

!^-0.^_a(l ^Lab)I Ol^liLssJI dUj CJj^I J 133 ■^■^'g.jO |j*(JLE>tJ! !^_a(jLo 

.JoJe^l ^bj!^ b-tuT^ b^J^l jU-C^I 

— dj?s.cPt-o L^l hsj-o LlojtCbI Lo - lJj-wJUsI JIJlCLoi^I d_o«bj3 j| 
(j^So J3 .C-oJlpJI (jLiJ^lj JbjJbLiJl (jLiJi jo Ljjl^ill ^^Js- jSwsxo J-J^ 

^ ^ ^ fc fc 

jJij Lcj 3 LaijLo ^ 3^ Uj^Jlp-I ^ji^l jlSjJaJl 

- Lo boioii jLs dUS CjJlco ^ LffJ3 Lj ^£?-3 jCLc^^l Ls^Llit 

joszj ljuLc- J 33 J3 - CoJlpJI jLwJ^l LffJ 3 £^ 3 ! JbjJobjJI jL«j| Lffj 

^ C ft ft ft 

cJLiJal ^5-^jJ ^^-ol c^sJbj^Jo £C^Jj2i3 t^Libl jCLc^^l 1^11131 

jLs libb iLo) twill jo^ J3j-® £0^1 (^7^ .1 j^ h;^3-> 

^Jl^I joi-Lsil j -0 UJo £43jl3^1 jr^ j-o '.'^LS>ub\^ 3^^ SjL^^l 
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UgjjiJI gin 


jju Lo j^Lcu?ij Chinese jL^l lj3j-o 

* • * 

.JbjJoLlJI (jLwjJj i 533-^I jrb-oj?Jl J-® 4 jU>1 i3 -^^3 

giiBl Lajj^^ .cool «^lj» (^yi> d^Ul i3 fiLiLfi-Ll C)UJ5 

Jls iC-oJlpJI jLiJ^ j^i52j Cjj3 j3 JbjjoLiIl j^-^1 \j\^\ 

ft ft ft 

Lr^ .IJl^ gjlj j-0^1 jl OAiilf-b) 

.«LlL>|^ Lo JlJ> ^JI (J^-w1x52J 

^S-Lc- J(^vo JjU-o iliJLtl j-0 iw-jL^l i^JS' dJjjLp- gU 

iiUiS5 cdj 452jbJl dj cLL) dj Jl^ 52-L1 jLtuJ^l 

ft 

^5-aib ^>52-) (SijjLll t^^Lo I aiO?- C-oO-O-O jL*li^l 

ft ft ft ft 

[S^) ^ l^-iu-J LJ ftbji!^! ^jil j-o bl jl Lc .Pongoland 

13b ^^^Lp iLsxP^l jju£?-LJl ^^^Lp (j\5CL) djLs ((LlLp-I^ 

cbjS^l^ tbonobos ^jjLocuiJl lt ^3 ‘bJ cb^^l ^—>^1 

S^Lp) .d_cp- iw)jL:^ jb«j|) ^J3^l JOSZJ 

cLojl jLr-oJI JliJs^l ^^Js- ibLo-o iw)jL^ cjl Iw>jLj ^1 \Sy^ b> 

Sjj2iLA.o J-ol d3jds> ^J^ C-oJ2ii .(d_cJlIl dj^^t 43^^52-1) 

BBC ioUajjJl ipli^l aiuji j-o i3 -^^.>^1 ‘^bjt i3 

33L0 ^J| CJ-03 LoJl 1P3 £(jl3*i?- cl5S j.P ^^bjj cLwajt J3jj 

C)bl3*i?-» SjLxP L^-Jp b^Juo jlS^ tjlSUsl ^L^ Oljusl^l ^wajULp- C)Jl ^3 

.Animal Einsteins «4^LLiujT 

Hector d^jjLo jjjLo Op-b eJLji> l>^ 

• ft ^ ^ 

cL^Jp ^3jj LiL)L« bbljj^l ^_^l 3-0 dl*«L.4. j^ Marin Manrique 

.jLIp -^1 cil ‘blS^i L^.o-t*'!^ t Ob] ^Ap-j O-XCZSl .dlpo 

^y£■ ^>J3 ^-oMo 3 ^Lptj elji jl^ ‘ jb3xjlj3^1 C)bl3.cp- ^hvo J^3 
dJLSj iw^bl3 j-op-l l^unP C4.I.o.*ihl) ^_^l i)ij -^bpJl 3-® 

^J-ojgj ^^ d^uxS ^j|0 3t-t-0-tJI I ^ ^ (3^ ^ ^ bIS 3^*'3 ^I c ebcLu/^bJI 3 ^ 

jLSLw ijA 4jU,I ij 18 JSLiJ C.u-'>- ^LsJI ij i*Sj£- jj5l i_yto5 tLwl o-* (^) 

.[jUj-jrUl] .^UJI 
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UJjJiLjLijJI 


^ 3 -o Joj-o OloJLfil tiollll ij -J-xxszj ^ 

ft c ft 

^lji>cLu)l JMi?- ^3-o dJiiJl L^l Cjj^BI tdLj^^Ul ^3-o Joj-03 

j^l Lftjls ^3jJl ^w)3^^1 ^IjlpcLu/1 ^ j^\ ^3-o iwJ-o 

if-ljj ^*^Mensa LuJ-o i^sz-o^ ij3 clj^\ .djda^l^ 

J5iJl Js^ j-o UlS3i CjSU: /**^pongid «C)la^3Jl» 

s. 6 

JajLcdl d.*SLl^^ ^Is ij dSojjLo 1^52-03 (^^1 

jL!?-lj3 cLo (Jj f^js' (^5.^ 13153^ Oj 15 .(l^LLi-u/j ^ 

C-ooLp (ida-v-ll C 3 jj 5 .ijl^Ja_t«^l ij (^3-iiaJ3 ^ ij eUsl (>a 5 ZJ 

dXjJb ^wa 33 i 3 iJ 3 ^-*-^ l 3 '3 ^3-^1 

pljL^cLu/L) titu-oL?Jl ^3_ul ij JliJsl g-o cjji! Jlxszj (BBC) iJUajjJl 
dJjj ^3-o ^jJl ^J-P .i3li3_uJl J^AJl ^3-o Mjo ^53lc»Jl ^3-o C)1 j3L?- 

- oils (jl^3 " Jaiis \SsA^ ^lilJo (jls ^3 jjb (jlSbo cLLL) 5 ft 3 -Lc-o 

^J-o jr^ CjJlC>- yXB3 t|33-b^l ^^zJaS ^_^ 5 ZJ jL:?- ^J| ^j-o 

* ♦ - * fr * * 

.^^-Lui-c^uJ b)) ^ApL^u-i-u/ l 0.S» A^l dLui .{^jdLLtJI 

:JLuj (jl 3Ji> «?lj^ LlL?-^ Lo» :Jl3-ai i)L>^l 4 J 3 L?Jj (jij"! 'S'^\ 
j\P SijjUl JiSt 03^^ £3! «?LLg-!l SijjLll j-L^l'L'PLa LlLsz:^ Lo» 

US3 - j^l ^sdszj jl -^1 C) 1 j U53 ^ij 2> (jJaJL £j^i<-*Jl jl Ij-tiJ £^1 

<i* 5 S i)_/^i<-*Jl SijJLIl jl - i3j^l 3 j-o 13153 ^ C-*jj^l (^^1 a 5 ^ 

Lo ^^433 £SaP 5 zJs 1 jL^^l ji>3 £C)L^llALai^l Jl J-03III ^Jp Sj^Ib (^y^B iiiLslI 
j3ir?-|j LoAIp jl (AszALaU ^5jJl L03) J.-oA£?ij ^5jJl 

j3sLj JLii 3 l 3 £ jlj^^lj3^l3 £^3jJLocuiJl ^Jp j-o iL«_La) ^-o 

ft ft ft ft 

JLii 3 ^l 3 £ jl 3 ^^ 1 j 3 ^l 3 £^3jjLoo_<iJI clil jl 13^1^3 £^LszJ1 ^_q *03 jusLp j-ojjl j-o 
^Jp .^^^^5i^sl ^LszJl ^Jp ^3^Jalj (^^1 OLs^l j-0 d. 5 z^l 3 4 P 3 .-oj^ J ^jLt-us 
jo j-0 J-p-li SIbISos iijj^L) ^3ii-> g-« 3>3 I'i} £jlitl J-*-^ 

Uj2>j3ip' Jjlsz- 0 i3 jb3Luij JLoJ^^l jLs £iw)l 35^1 bSy?- ^ £^->1351 

.[jUj-jSil] 4 jU,I j 98) ljLc» djdijjA IQ jA«9L?JJ (^) 

.[ jUjs-jfAl] .oLkJI jL«j| - jlj^Ajlj5^l5 Ajj5sJI 5 ^5jjL o. 4>JI LbJI OijijJI (^^) 
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ygjLiJI gin 

j-o yjS i3 i3 cC-olS^ ^^jJLocuiJl Cj^Jjz-o Lol cSlilSU^I 

jlj-oJLwjb jllio C-bl 5 i Jj-o d_oo 5 Ul SijJLll 

(jl5 LoJlI^- cOb^lj^JI {,J^ J)*lon 

jIjcUj L^l jjuj U5 (jujszlll ^-o jl Jl^^t j -0 Jlo7> 

JJI I b)) ^ lJI i ^^ ‘ ^ AiiS } d.j.j.j-itoJJ -Xjl^ ^ ^ q ^ 

^ j -0 ^bdaJl jl jl5 jl^ LaJLlf- 

■ dlo^<4^ j| Cil^^^b i 3 jA^Jb SjjisLo Lajl OJIS 5 

Sdljl j_c->aij (^^1 CjU^I ij oijiiil pliibb 1535 ^ Aiis JLiJstMl Lol 

jl^ L?tui_b j^lov) JLaJst^l jl5 LoJlIssS iiLpUi:?-^! Cjljbi^l 
^i^Ls - L^j jJiiJl 3I <is^us>u£i}\ ^J| Ojbi^b jai>c^ 0^ " ^l^l^Lo 

5 ^ ft ft 

tL^ oJlpLuJsI jl5 djl ^ L^l Lots Sijiiil (Jj d_t_4u_Llb3 I 5 JU 

d_4_i*5 JliJi)^ LoJlIp £ jilsb^ .CjLii^l j -0 jSboJZj ,4 L^l Loj 3 

^ ^ clJLa-LI £^ 3 ^^~*-^ ( 3 ^ 3 ^ £ 6 lsl^^ ^^Lp 

L3ljrCpb •\Sj^^ ^j-® Cj_coo 1 3^ ^^33^1 Lol .d!^J_«Jl JLJjLj 3 dholll dQj 

lSj^I j-® ij^ JL^l 3 jr^ j-*-*^ j^52ioJj JLaist^l jl5 £^j.*j?Jl 

gSljJl (Jj OijJLll jl 3 AjJ £d-oLp 5j^-i£aj jii3 £^^^^3 Jl (^j- 0 ^ 

.JLuj^l gjoJ^» 4 jl j i)LsJJ bj 5 j-o Ij-ol Jlszj 1533)3 £ 0 ^l^-(iioJJ ^_JPU ^1 Ji?31 

ft ft 

^ilp ^j-*u 3 ( 3 uljj ( 5 jJl £Michael Tomasello 3 i^Lo 5 j JSoLo lij^^l 
(Jp- d_£S^3J 1 c-b_M)^ 1 (j -0 3 \a^j i 53 ^Loo-tw -11 C ^ j 1 ' ^ L 1 J j 31 ^-LI 3 i»S 3 '^^''*^) 

C-czS ^3 . j3^^^ ^3^ 3 J^-®-^ cLl )13 (53J1 (^gux^Jl 33331 j^ £3^J^-^ ^ 3 ^ 
Lxx.m) j^Lo-pcj i533Lo0-ZwJI j>® 3''-^! I^^l ( 5 1~3)<-) jJ 3 j 19 £^^^I jl^.xp3l d.pjj.^ J 

j-® ^3^^ ^ Lt^ ibz^ ^^LilJ 

3 cbziszJl J3L1IJ JLJJl ^hvo 33 £j 3 -Llo C33 3jb J-o^ Lo OJiLp 
£C)L_tu-o^l t5J^| 3 -<^Ltu-o 7 Jl ipLJl d£?-^iQ-o b 3 \ 3 l^l £Jl^ 5 Js 1 

. jjj^J iljJuo ia_wj3 cb?ijl g-‘-®-i?' 3 3 3^-^^ ^^3 3 jl \J^j^ 

Auerbachs jLS ^ 1 ^ 33 ! 4 jb> 3 3^^1 j^^ ^jj 

1^1 Faust C^3l3 Mephistopheles ,^1 £Keller 
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UJjjiLujJI Lpljiuill 


OjLS 4jL?JI (jl XQScsj^) Goethe <^5^ d_cc>jw3 Jl^JUjI ij 

^^1 i3 jl^-cpJI 4JL)j£?- (Jl C-o_fiiS .(Lsz-oL^ ULb jl5 LaJJ^ J-MOO-tl jlSwO 

(jLuj| dj Lo 1 S| .d_c«bljCsl i)CJLoij c^^LwJl 


<JlS 5d_Ls2.Lc«j jl5 (jjJl Lo J JIjjAjLjJI 

TCjJlpsiII djlSLoj J jl5 jLui^l IJji) A.fli.'gj Jj2i 5djtj J JbjjoLjJl jL«j| 


.OjJlO ^LoI d^ljj 




tiUi io^LiLo J^Lp-I IjJ (OLl^S^I jS2Jij» :Jl33 

(JbjJoLclJl (jLtuj| (^1) djl Jjfc dj^oi (_^iSj 

jjJLlb^ j-0^1 IjdSi (j\52Jal*uJ Lo (^jl52_^3 ^ cdp-lj^ 


.«jJj^^l (J-0 d_t4AAj 

(3-0 JbjJbbjJI (jL*b| bliL) (Jft Jx- (^^1 (3-® 

( 315 ” .|3-^^^l Jl o^-L*-€' (3 ^'^^ £d_L^_w tjlS” twins' (3b^ OLpt^-o-bJl 

( 3 l 5 (jjLf-3 - d^LJaf- ^Lo-^ dUi (Jft JL^_*i£j3 - iiLsU b^ JbjJobj jL«j| 

(Jft ci)013^^1 J Lftjb ( 3 l 5 .C-«jJlpJI jL*«-J^l (3Pt«j djlSLo| J 

ft , * ft ft ft 

ljlj-0 tS i3y-^^ Obvi^ 0^ 

cOb-otLLtl (ja52J J LojI^ .ob^ja (3^Jo (3lS^ cOb-tyLl-Ll (ja5SJ J J3^1 .IjljSo^ 
fix-oJiszJI JSLl^I ( 3-0 JoJlssJI liJLjti^ .L«a52J ^i-^-»£a52J “^53 ^LIjI (3l 3^^ 

3JUJ3 3! (jij-tl OLoMf- L^JLc (^^1 £(3Jbb JoJis (j*^3 (JbjJobJLlJ 

(JujLo^ j3 jJbLi i3'il3 J d_cLft jLft (^jJl £(J-o^l JbjJbLjJl jLuj| (3l 

J^ J_uLw^ JbjJobj Lol d^lji J L§ (^d^l3 £(3^jJai^ 

ObLo^l 6 JJb -d-tSjJl d.Loj3 jLoJl J b'^ cJ-oLclLI iwiL^l J| ^Lo^b cJ-oj^sj 
i)i3JLpto JJa J JbjJobjJl jL*J| Jl d_*_t*jJb 53 _tu 3 (J**SLs 2J J3 
1^33 Jlss-oj (3l flJx- (3lS^ IjJ tijol C)L93JJLL1 J3ia-) ^ “^1 3^^3 i‘^jJ j^l3^l 
JbjJobjJI (3-0 J 5 Jbsj jJiS £(3Jbb g-o J-wOP- Li 53 dJLt*o jB 

Jujlllb I33I5 JbjJobjJl jl Lo cLo-^bLol (3-0 JbjJbLj3 

(3-0 ■^■obbslll (Jft djjjj Jl j^JUj C)j 3 Jo ljL(ls3 ^s-^-«a52j j3-oJ^ 

tw)j£- J 3I cb3j3l J 33^^ J^ JbjJoLj jL*J| jl ^LLJLotl dUiS (jS^ ti 3 >>^l 
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Ugi'))! gin 


: 

TACACTCACATTTTTTTGCATATTATCTAGTCCCATGACATTA 

: JljjJjLill 

TACACTCACATTTTTTTACATATTATCTAGCCCCATGACATTA 

1Li.^<XiJ I 

TACACTCACA-TTTTTTACATATTATCTAGTCCCATGACATTA 

jLMjyi OU^.:^ j.0 5 ^5^15.03^^1 :( 42 ) 

ja 52 J 3I oU,l LoJl 1£- cdJljjb cL-otT 

(^yi 5 U-o j\iSo ijst C)b^I.**oo C-blS LoJuX- £^^JLJL:> 

^ajJst ij-o CiJJti .(L^ 52 -o i)j.JLpij| 51*5 dlLuJs ijSo ^ £(J^1 

iSh i*S3 tJbjJoLj jL**j| ^js■ C-oJlcJI jLwj^l ^_Qhco (^^1 d.^Ly^l 
C-oJlpJ1 jLui^l LoJl1£-3 .5jaj?JJ 5jIj| oLJy^l J^l ^ 3 -® Lajl 

^ £^5Jl*L^ 1 j^<a 5 zJl i3 CjJlp- dU 5 jl 3)-® tLIlj^l 

oLil J5^ 03 ^ dlp-jJl ^LiLU 45j jJp dlLjb 
(J JI5 US tHomo erectus jLj^I Jio 0S3 

:t^L 5 l ^ £«^jJiJI ^LsJI i3 CjI^JuJI 3>-o AjJlsJI Jj-o Jk 5 » ^^-jb 

jL**j| djl 5 .UljrUul ^3 tjJLti-JbO JaB l^jb ^ 

i3 5 j-oL^l 3 >-o 5 ^ 3 -^^ 3^ UL^ CjjJlpJI jLuJ^I Jaiis .JbjJoLlII 

C, g, f 

ig-JaJb tdUi 0^1 Jl 93 S Cj.*p- tJa-LpJjl 

>0^1 6| J3^1 3I jSil jl jj (jSJ3 cdLIJo ^L 5 JJ i^Loj dbjJ 03S0 jl 

1 ^. 013-13 l3^^Pol jjSJl jj£?Lp:Ju^l ^JlP ^ ? juj-bsjl . (jOisJ ^J5Lp Lajl ^5^JaJj 

j-oSlI j! ^Easter Island 33^! 

* * * * • • ** 

^1 5 ^ 31 pJI iJs^\ ^1 ij^l j-0 Jjb ^dllju j3j03iL) I 5 Us 3 .djjA!u*JJ jr^ 

i. ^ 

.« 1 jl )1 4^^5313 ^ Lij| ^J^ twjjJsJo (j 5 ll j-co bis3 5 J 3 * 5 q!I (lUbj^ 
lii 53 cdj^ c(w*j 3 ^&J 1 jUwJ^U l^U-maII ^3-^ ^33"*^^^ d^o-Lo-dl IlAfc 0^ 

Olj-o 5 Jlp JI53 .i*J3i^l CjLla^I j-0 dfbjij 0^^ 0^ '^ 3 ^ 
jo ijL 5 jjl j-0 «LlJ3l^» jjAiLoil JjJlPsj jS.^1 j-o dil A^Iszj dj| 
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UJjJiLjLijJI 


:Jl9 cOljJjl i33 .(jLuj^ j^a-oj?!Jl3 JljjJoLlJI jLwjJj i533-^l 

03 ^ (^y 2 > j-o i 3 1*5^ l'i|» 

1 ^ jj I ^ Q . Q i*^ 11 hX.utJ I I I I |3^^-t-a) c La^.^O>0 Lxx.m) 

d_Lo5b ^UajJl y^3 OJlpij IJjSi J5 ljLoI 

: Jls £i^j3-t Oj-o 1^3 iJS^ t^Js^ jJra.*-*uj LlLszj?-^ ^^^Lp 

gjljJl j-o .d.*^t jt Lii?- ^ 3 ! Lo Ijjij LLrSJo ^3JJ1 Lo .Lo diijjJaj 

.«l,dJS ^5-LC-I (jt IJlP- IJlC^ 

ft ft ^ Q ft 

^_Q*^ll! 3 j3-o J j^lit LaJJ^ i3 J^^t £^L)^1 Jlp-I 

ft ft ^ 

jlSjj i3 CjL)jApJ1 ^- 0 -i^ Jlp-I dJra.*oI 3 J lj\3^t j-o i^^lszJI 

CJ^jt (^^1 chj^J^l j-O j-O LjjJij iU-Lo) ^_Q * 0 ^Lw-O SsZjJ 

jJil52j jlS .IJlp- 05^0 J3 jt 3 jb jjB t( 33 jr^^^l Jojjb d_J| 

tiomo ^j\.jjjb^ jb*o| ^t Jb^J-jLtj jb*o| t-^3 

j^l 4 JI ^jJl dfjlJiil l-oLJI d3\ joszJl JlOIszj ^111 heidelbergensis 

^ ft ft 

liJJj j-o l-LoiII jLft .L^<.Lc- jt Lajt .b^-o JbjJbLlJl3 
j^^ t^J ^3j-^l (J^ i5b3 j-o i3 ^^3^3-® l3 

dj^ ciftj-uxj t. 3^1 '-^3^3^^ j^ j^-^* LJb>- i3 ^^^^3 C-JasLc>- 

dUj cL!a£-b JS-^ ^ 0^ j^ i333-^^ (jii*j?JI (joszj Ij^ls 

jt j^-fi" .j-i-)Lo d.52-ob?- (3 jLwJ^l ^i-bzJ SLLoit ^J| d.-OJ?uOJ?Jl 

^llovtl j-o (^jiSo Lo djytLg' 

SLLwj^I <-^yszj Jl 9 djt JL^l-gj (j- 0-0 £d3j^ JS ^jb t^ajbb 

twiuL^II SLloj^I liUS jiOjSLuj JLi^j^l GjtUjSLu jjo t^JLls^ 

j^Sb-oj dj| - Jaiis ^jLo L^j ^t - Lc>-jLo JI 33 tSlLaj^b jisLcJI 
jLu|j| j^-l^ ^^.^oJLurl jt djL^ (3^ l^btS jlS^ 1^1 (j>i.^CLu.i-LI (j^^d) i^lhX^Z^Lurl 

£<i£^L*JI t,_Q* 0 '^3 d^Loj jj3 bjLLt dL^jt JS (3 Cdtij C)^L«aj^l (jy^3 
(^tj C-tP-bJI jlS .jj£?LpJl CjAjfc^LO (3 jui^bJl j-0 J^l3 ^J| Ijry^t 3jb CjJlpo 

^^^jLp d^Jk! j5o ^ L^t J| (j(aii^3 cdxxpwjj^l (jja <=j^l bUS JjsJiJb 

.J 3 AII ^^^ 5 Lp L^ 3 jb Jl^ lJkSbij 3 
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ygjLlJI oilTi 

• * ft ^ ^ 

g-oj .djlft JjiSiPcLuf (jjJI 1-0 1-^1 ^ Jj d.*_*«jJlj 

Us djzjbJl ^«-aJrL'gJl JSL^I Jj?-I ^3-0 452ia3 J^jkOpJI 3-J^ 

.Lt-u.i-tj^ aj| ^^^^^hobbit 

ft ^ 

^ 1^15 AAiszj c^Lp J 5U^ t2004 ^LsJl ;3 ,to5q tCoj^^ls 

ojjb ^jU jlS” Homo floresiensis - jU^! - 

IwLkOj ,lo5q JiLsZJ jl5 Ijbj-fXP jl ^JJls^J Lo tdj_u» IwilJI iszj-w ^£?c 3 Jj 

-L^J-o ^5353 |jiiaJ>- ^ 5 l 3 >-o ^ 5 JU 3 >SU .iul^jSUl JUjJjLj ^UaP j-<xP 

S ft 

tj ^_Qg-^1 ^J-?" ctiUi 3I ^LssJ tiUS 

J03 dJ_»j ^0-^^ O*^j^ Jl cbju.^ t3 

^a-Ls 5 Lc>t;-aj 3 ^a-cxc*- dxiSfz:^ j^LcxIj tjlS^ .j^it-JI (JjjI j^\ 

Jl Lo| ^552J 43l ^jL) jijrCsl twiJI 3)-o 6^ " bjj^ o^U^sj 

j 5 SLt_t **5 J| ^ 552 J 4 jI C-*-o li| .JbjJoLlI! (jLuj| J| Loj^ cC-oJj?- O^-^l 

.JUjJoLjJ! o^-^l UL^ i^Js- d»k 5 i 3 /^l Jl ^5^ 

jijijJuo ^spo Sjr^ C)L_a5 tiUj g.^^1 ^^UoS C-cc^l tC-oJ^^I f^Mj j^aSLssj^ 
tj ^L) 3)1^ jl CjJlc^ cJ^^I J-t-Lco 3yo JlIp- -1535-^1 ^yo 

^U-wJ JlssI-cuj 3 C-ol ijjii» idj^Loj J^l Jl^3 £d.AlSL^ ij-«a 3 l Ob^f^JI 

3)Luj| JI (j3-o^ ^ i 533^I jj.b-oJ?tJ! j-^1 «?tiU dJ^Loi Lo 

3)-q LoL^ 5 Jl)J^ ip^-0-:^ iji_^ d_»j>Lo L )1 J^ -JbjJobj O^-^l 3 ^ C-*jJ^ 
C-*.E>tj i3 .LiL)La( ^cJLssj j^\ 3>So ^ 

L)L«j| ^6-0(1 SjoJlcUI ojLii) ^^^jLp ^b ‘4L?uo 2010 

(J^ 4^ ^ ^5JJI (Jl dL^ cDenisovans 

g-j-o^l jL^Ju|» Umi L)b^ 1^5-^j 615-^ tS lS^^I ''—‘-^3 

d_*itjijjJI j\ij L03 .«^jliJ! J-^ Lo du.Ap^ dJLp y^jbaiJs! ^jLdl ^Lol 

ft ft ^ ft 

L)Ltuj^l 03S0 L)1 (j^ ^ 3-*^ “ ^3^ 3^ bo tL)^! J3iiJ! jJlco tL^j 3I - 

> 

£!...>;• JI i^fai.»u 2004 ^LsJI i3 OjIjT i 3 Lmj 5 I Jju ^IjS^I jOlJI ,jx ^ 3^1 Ijjo «Cfc*J3^l» ^3i^^l (^) 

£iijl5j i3 Laoj^l^ < J.R. Tolkien j^SJ^j LojS^jI iJLpJI Ols^ipttl ijJ5 ^lljj (__^lSLiJI 

.[jjjsiil] ■«Cfa03^l» ^1 I4I ^3AI:?'l3 tl 973 ^UJI i3 0j3.4>J.U tThe Hobbit «0^3^l» 
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UJjjiLjLijJI Lpljiuill 


OJoJij^l LjLl£ ^3Jj^LssX! iLajl oL^l ^ C-oJL£>tJI 

ji^ 0 ^ 3 ) lS 35^^ ijU.! (3 (J| (J-^ Lo 

^1 ljjA.^xxu ISL^ ^uol^l 

.(i)-tL^L) ijijrJ^! L>^ £j\-J-o^l 

IwxJlX^cJI c lB^-M<i-t_ij l_9Lm<J^I ^<0 

i^j3Jl ^Ihvll 3-0 i333^^ J-cLpsj 2”® 

^ ^ P 

Chris j\.iu> ^ Jis jr^z-^-oi 

t * e t 

3-0 l^j-o LjjJ 3^ 0^ joLlo U1» iJLtajjj Lj>^^ 3 jrol ^Lc- 3 Ji >3 cStringer 

.«J.<-^i*u-til 3 oL^liJjl 

3 CxjI ^j| 3-^c >jjfc 3 

CjLoIj^^ ^LsJl Ja-ojJl^ U-^JLiP-j C ^5^ 6^3 . I ^1 L9^..ux.(J_) 
L^ ^^^3 d_Aiutoo 31 3 ^j'-^ j^-l^I 3 OjJlo- 

Lo-^J-o.^ ^jfvS 3 ^ cI^\aS^ LLo IjIS^ ^ ^‘' 3 C^0^~'*'*^| O^ 

cL^-wJJj 4-«_*«-«jjJI v.q^aoII <\ViO\ 3LoL 52J bis U-^is JhJb^ cib^Is ojS 

.jjIS^I JJlsz- 0 jiLdixjl ^_^3 cisMo^l Obl^.^£?Jl L^Lszj C-blS ^_^l3 
:)1j£pI JJL^ .«aJl ilutjU-0 ^J£> U-^-JLp fi 1*3.0.11 b^Jia-0 3^ ^ 


ft , ft ft 

^-‘-0-0 3I ^—*-*-<**-11 5-ii> tbJ dbjiyi L-JjSl 3^ ^Ltuib 33^3 

djjJl 3 33^L.oJiil ^Ijlszj joicol jJiS i^LooJl 4^13 ^3-^1 ‘dliiiijb tLLsJl 
ljLu-0 (iuJus^l ^IJlpI C-lslJI J 33 td_Lui 3w(-o3>- 4jp 3S U Li^ Jj 

CjIjjA^I jW£J3 -^j^l J5L3 j d_«aai>LJsl 3 ^J3^1 ^IJlszj joAiol^ .^U-o 

.3jj^ 31 iS ^Usl 3 ij'^ <LmSj C.*-^LqI) j^ Ub^lApI 3 I 31 

^Lcl) J33 3 ^ 3 -l 3 l jlj^3 j^j-tl3 33^^^ J^ J-uiaJl jL^^l iwiL^I 

oi^JL^^Usl 31 ^^3-®^ C-tszSi 3^^ tOJjJjzJl ds>uu 3 

3 1^1 i 3 ' 5 z-€' iojjz-o» L^b i)jixo^_uJI jb^ijlj^yi ^_QIo'i 


^i_L*Jl 3 tiIb?Jl ojjb 3 3 joJlAJI ji:^» 

djsJali-o 3 u**-*^ tJ.,_Q.^iy 3b3^1j3^1 ^iJa52-o3 i^_QIvll 3 3^-^ l-o-o j^Sl 
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UgjjiJI gin 


LcMaJ I Cl) Ij 1^ 1 ^1)^ ^wc^-ol C^^^.A.CCll ^-t_Mi_)l 

6 JjJlsJ 1 ^5J^j C-ol5 .(J^liJl j^ 3I iJ^liJl cjli^yi ij 6iljj 

LloiihS jl JlSZ^ .UiIjU' '^y:^ ^i-*-LlJ ^_y£l |juj^3jr0^1 6^3-0^! j^ 

cjlx^l OAf' Aa^ ~ Is^-^Ai-t-tj iaLmijI^ (JIj^A 3 LaJI iAl-Mi_)| ~ LtJ AjIaAAiJI 

• * ^ ft 

tdji [^(^'‘''' ;^aJ1 lS j\I£>jaJ1 LLo^.c^ cLIjI frLCa.Q.1.1 

LjUiLtuL) tLiszJl Ai?-!^ Ja*-o ^5l as j^Sj yi Ia:^ ^jSLoJjl ^3-® 

ft 9 

(^yi>3 — JIjjAjLaII L^.*-Lp jrlszj Cl*-Q_*iA5l 

La dJiiaAo |3 jj3 5^=^ AAo - ^1^1 djz^ j-o blij ^jbf- 

i 3 La Ferrassie gij -Lbji ^31^ cFerrassie 

SjL^b iuL. >._Qv^) Asu cLs. Chapelle 1 a^ cDordogne 


3^_wjlj i3 OlS i3 i)^ljl gsl^Jjl C)1j-o 

Ai>l iJjjS cJbjji jlS L-A^l J^-^as j-0 :)JA^ ^Aa .Lascaux 

.5jia3 frliJl^ LjbijjJl OjjAS (La Ferrassie ^3 5^*-! <^^3 

^w--uiLUil CaS^JI i3 " 5 jJa£?- SjLft 3-(i)3 — jApJI Jl CJ-o^ 

(❖❖)boeuf bourguignon j3^^j3Jb jiJl jjs j^SUsl cbiAsdl J3L1I 

cLiJl J OlJ^Lk) ^AS ^5jJl 

j2a52j 2^ La Ferrassie SjL^b C*iJLkj! tJLdl ^5J! j 

SLpoo ij.^_ti_) c^^bji duJlij AilaAo J olSLtl iAUS jb^l cUJLft 

t ^y£' SjLf' ^3-0 £^ju_*tJl i^lill AAo .j^jiaJLI LoL^ 

b)^l ^>-ol 3 cSjrCS AJCo Jp-1aJ1 3 P 0 jL^l diljAp- Ap-I (j5Ll3 c^^J^^\ ji?tpJl 


J3PE-«aJl (j-o 4 -o.Pt *3 ^Lp- dJL!j 4)3 .,j^LpJl b?-3lA-o 
233 -tsb Ja-tpij .(^j-JLo ^_Qfl 4 t* <_Q >n\ JSL^i cLoAS 3 P 0 Jj 

dil5 3 Ai_) A,<AL9 d_jAo3l d_JLft CJiJLft A 33 caSoLiJl ( 3-0 ^b_t4t 


.[jUj^jfAl] .Ojiaa^-uJ (JU-iJI i^jJaJI (j L-mA^A| (j (^) 
^uJail xJAi ^ jAJI jc>j?J j-s nL^ yb t(Boeuf bourguignon :fiL-AjiJb) jAJI jc>j?J (^^) 

.[jUj^jfAl] .OjAs jJjjA jw>J3 J-«3J3 t^-lAa oljAll yy jJaS fiLasljJ5 J—jJb tj^AjAil 
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UJjjiLujJI Lpljiuill 


^^jJI LjMJoJI j-0 (iLaiJi dJbjJi jlS^ .jLsJb U^lo-03 IjL?- jlS^ 

■ jjjlo U ^Ij^CtluiL) LjljUl illj} j3-bi-52J3 cjj^t l3 03-***-^^ 

j-0 jju C*jlS ^Ihvll j-0 jl 

L^ jkS Cy^ iojjjJl ^llovll j| ^J J_3 j^-Ul ^J^ ibLtl i)j^l 

LLiL) j-o j-0 ^Ihvll Lot .JIjjAjLj jL«j| dfLiji) 

s ** 

JSLdSi CJjjt.JI jjJoLj jL^Jj jt ^5JJ1 cC-oJlpJI 

i3 J-ot liJljJb 0^3 ilj^Ji) SjriS JlLo iooJisJI JIjjJoLjJI 

9 

Iw*jLp- ^JI c^jjtLuxJ OjIS Cj-u^ J53 .^j_MJl jis-o i^Js- j^iszJI 

^3 <ix-oJl>l CjIS 03^0 jt frL-ai^l J53 (jl^-iaJI j-o ^l3j JS 

ioMf- g-0^3 ^jj-0 (Jl LjL^ j-^3^ Caj 15 cSjl*^ 

Jl cCaS^I j-0 ^ 33^1 J ^5Jl>3 LJ^iUaJl C-c*3lj jt Jlszj 

^J£' J JIjjJoLjJI Jl 4x.t4jJb SLcpJl C- 0 I 5 <JlS J_c^t jt CJ3b?- . JJaJl 

Oj 15 -yy^ ^ J Caj 15 jSJ chyy^ j^l d_aJaltl jt j-o 

Ob ^ .C) 3 -oUsl 3 i*_(iiUil 3 4jjJ 1 iiUi53 > 3 :^ 4511^1 Jjbt dtbji) 

jb^l ftLo-Lc- ^^Js- jlJ-uJl C*£>-jJa .SiijbiJl ,^bij?JI j-o jLs^jt Jl 

^5^10 3jj>3 ^Shannon McPherron j3>iS'Lo j5jbi Jls 

.«l>ijb 3^1 jl5^» ‘ jb^ ^J*l5^Lo J.^-g.o j-o 


jjjji j3-o^ j-o cDennis Sandgathe d>li^JbL« JI33 

.«^3S' i?olj ^ CJ153» :^ jL;Sdl Simon Fraser 
.«j^sjb^ ^3^^ :1 ^L£iL«Jj tlsE-oL^ j-o (Harold Dibble (J-uii jJ3jbi) 

Jl 5^35^1 Jl 52 J 3 CjS^ J .«^3ia J-O^ jt jl 5 Lo» IOLpAjLoi Jls 

ft ^ ft ft 

.d_o«bUsl d_LJjdl pb^l OjAp- frljif^l3 jtujJI ju (ji^t Cap^j (OjJapJl 

C-*-oiij3 C^oh'^ L^J-o 3 Jlp- 13 JS £C)bl3.cpJl ^Uaft bLia.i j-o Olltl eJLlfii jl 5 
lillj ^h^o . jl3-oJI i 3 ^l 3 j j-o C)lltl3 (L^ yJuo J ‘'^^-^^2-033 

Jjibzj OjU ^yy>J\ J 0Aj2i3 — C)l3i^l 4 ftLLo bUj OjU L^j i^lSjJl 

9 " 

C-cJaftt jt ^y^ .Ol3^t jx- SjLcft jl 5 L^lo Lasj jt C^olc- j 5 Ll - 
^3)0U ^- 3 l 3 PtJl i)3j JlSLol J ^^-ot (L^ift C^pot jt (^^1 (tL_<ii^l j^ 
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ygjLiJI gin 

4£>-3 SJlj>I 3 Sl^l 03 jJ3 .JIjjJoLj (jLwjI 
j-P SjLc- dUS £jlj^l ^s-Lc- i3 -‘^^-sz-ojJl d_cJiJ3 cJlJI i^-lj 

.4-oJSJJ j>£>L52-t,l (^^isUsL) LaiIs ^ Lffj L^l U-Lt £4 j3Jo 

.d_Lai i_3Jl j-vjg.^*o 5 ^=^ jjJL) (jl5 dLIjJ ^ L^-cLp J^ 

^1 d_i_M<i-tJL)^ ~ Lj^^JL) LoL^ l^_a)LjLo .d_t_i_Ls^ Lf>LcLa)^LtJI 
jJl Jb^AjLtjJI (3 Lmxj| (jl j.Axf'l j^jL)| .i)LsJJ ^Loo.^ 0^ ~ 

. Lo Is . I ^ LJ Lp Lua^ IaJ L) i 3 ^ ^ 

isliiill jJuj v_Q S 0^ cdj^isJl 0^^^ -ij 

d^L-Ll ^£?ij JyA-o dJLljl >3 .LljJi (J| L 1 L 03 ^_Q S jl bil dlszjij Lo 
d_LoOJ^ '^3^ bcls LaJJ^ id_j£. j>£>LpJ 1 J^Li-aij |3 

dlj^JaLo ^J£> \jji> (jLs c^Lu3 djgJriS L_LszB L^| iljd 2 i i 3 “iASj^l ^J| j-1^1 

.« 4 jLj| jJ^Lpo Lo jl ^ 

5J4P-I3 ^3 cJbjJoLjJl jLuj^ Oi^^^pclujl iSypJl ^hotl lS^I ju 3>-o 

Oj^ t^^^jJl 3 I ;S o*^ ^ C)^ 3 lpt^ bjj^ L^j -0 

LuJ^ i 3 -«J 3 ij (jy^I CiliMiJl tjliti J-*-^ " ■i^jJaJI 

jl jb^I dLo-Lp (J^i 52 J JlIIsSj) ^3 CjIsMp- - 

451 S^Ip-I jlssj CuJlpJI jLuj^I JuLali J 3 LP- i^jJI JbjjjLiIl jLujj J^ 3)-0 C-*_ 0 - 0 -O 
Jip-1 CoJlpJI jLuj^l J.^ 3>-° jL) osj^\ JiL^3 .dj 

jl 5 JLijjJLiIl jU 4 Jj jl |j 2 irJ 1 ^Ij^l Jj ljLl^I IjLtii .(JbjjjLiIl jU 4 Jj Jlszj 

dpuiill (Jj Loj^ (^'^ 3 -* tdj LoJ^ (4 dj| 3 I t 3 >AJl ^^1 

ft ft ft ^ ^ ft ft 

L^l ^Ij J 4 ^ JIjjJjLjJI (jLu 3 | LoI 5 <<dLcoj>>> dj^j^Jl jAiliJl jl ^ .L^«t»-aj 

.iJLo .^1 cijAiaJl d_tlft j^LLi.) jl jSL^ Lo ;J| jl 5 ^ tdj_LApJl d_*p-bJl j-03 .ZjuJlq 
- iw-jjS C-oj 2 ii (Dordogne tjd 3 'ij 3 'i i3 J f 3 -* i3 

SjLsdl olfii 3 .Grotte des Combarelles JjjL^^S" hjlJzja ^ 3 ^ 

^js l_AJI j-o 'w)jiij ^Lu-L ^pij ^Jx• xie iiLsJJ i 3 -^ j^ ^jbf- 

£g^LiIl jj^l 3^13! i3 tdsLi£iSl S^Lftj JlLo .1^3^^! j-o '^3?' 

j^-o-lsl j-o CAsZ£> (jlll iubj-^SJ! cl^-O^L) 6J03j)3 ^-*-0153 ^ 
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UJjjiLjLuJI 


Sjliisl oJdSi LoAIc- .LoUf ^j-0 j5o ^ j| £ jLoL) <1*5 

LjiiL^Jl jlS .LoiiiiLa 1^52-03 jl5 cpLp l_AJI 3I (^^1 J -*3 cSj-o 

Oj 15 ^-QJJLhU diSLoJsl 3 Axp-^I (iiijjJaJl jt JAIxp- 

(Le .jLJl J-oj?- dULpJl i3 Saxp -^1 cL-ip-jJl 

(J| (JjjLJI 3^ ” «(j3l:^l» LffJ3 cioLp-^jJI Lffj3 c^ljo^l j^So Lffj - 

oLUsL) jljj^l cSjL^l ijU-^l i3 dUj j-o Loas 

cO^^Ujl L^Ao AjAsJI ^Jsy^\ C)ljl^.*£>- ^552!) J3-«aJl J5 

gLoAj (^^1 .L^^-oJb (^lovU jj^l Axp-33 ‘((J_3J3l J5^) 

djlS 3^Au S| :43 jL?- iALLUt (^yi> J_ooLaiII j-o jA5 jjJb 

.lJjAJJ 3AxJ Lo £^Lo ^1 JI 4 jjJ 1 0^3-^ lS 

JjjL-o^ SjLs-0 (jlj^^ ^3-*-^J 0^ (jLfiiS^l i3 J3 Aj Lo lJ^^3 

Aiis <J^ ^3^^ ^ 4ijjJaj3 f^J3-^ 0^ j3Ail52j l3il5 

^ SjCaJl iAUj JMi»-3 £<ii_a) l_aJ1 ^Lo j-o ^333! i3 JbjAjbAll j^-^1 
Ljb^^l J5 dfLLfii3 .diicpto i3 jobJb j\^ jl3-^ ^3! j-t j-*-^. 

Jb^Ajb-tJl (jbuji (jl^J ci^LuxJl ^^^Lp ^^ ^J djl i^LdAP^U 

^Js- SjAill ^3Slj03 .i»33-»i2Jb Oj^l Axp-33 4 jjJ 1 cdfLiJb 

£jb?JI g3l3 i3 l'^3 SjAiJI g-o 333>Il3 OLoM^Jb ^bzJI J_j_^ 

4 p^-oj^ 3Ji> JbjAjbjJl jLiJi bj^ j| -biajt CjusAj SjA^Jl 
.(jij-^l ip^-oj^l ^Aji> 3>^3 OLsMa?-^! 3)-® 
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13 


uJuyjJb gjjuLioJI cuukll 


OgbiJI 

Homo sapiens 


Jonathan Schell i—jS” 

C-cpij JL^ Lo^ j 5 L) 

^ (1) 

(3 1 jji> C^v-03 / <<LojC£?to 

t > 

JsLoi^Jl C)L?!j 1 Jl^ 52 -o CJLLlajl LoJic- 


jLui dJLiJLpJ cdlcJl 

.iljjJjl JU-ai Jl52J 

SJlszj j-C dUS JJ 3:)jiaJl3 


LoJLlf'^ .^Lszj ^j 3 -o 3 cJl^ 

djlS 4 jJl ^3 cjlSUsl CJ-03 


Marlys 

if-ljj 3 dls>'[J\ (Houck 

OJojI .33153 ^ 5 ^ J-^ 5 ^ j -^ 

CjIjI-^ Jio 3-^ ^,^1 OljliiiJl 3-® 


Jlp- 1 jijis d.cc.».; i^jJI ^^1 jl» 
LUii^ tjl 

jjill J-^3 

«d.^.w.L'> 4^ljLo jbj^l cL£|jLo3 
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UJjJiLjLijJI 


jLpLiiJ (JJlsz-o CxssS; ^ c^LiJI JU-P^ dVa*o^l jjAll 

.dj^tloJI jLj? 5 J 

ip-ji C-ol5 j\p- i3 tJjLuJl tj-o C-ulS ^Is i3 

^jl^iUl iiJLiji> C-JlS^ .C-oL^j^ 320 _) 

io^-oj-o C*jl 5 .JjL«J 1 d.Q.Lg.0 i. 5 Lj^^LJl 

.L^ d-oli^ i3 Sjkp-l^ J5 c^*-*a1Lo3 

^ cLiist 6 JlP i^gsopo^ £d_LP ^^jJl 

Li>» :J^^3 dJ3L!s ^^Js- (^Lol U^v-*Ai3 ij^J3jl^ kw*pt*«j 

^Lb 3I tpobuli jjLb t3-o bjj^ bi J5^ jjjl^Jiil J3-Ii J^3-> 

jxSja y\io 3Jb3 iblack-faced honeycreeper ijLuitl J-^u^l 

(J L_i-o3 J33 .t53Lo fijjyp- ij ijkxszj ^3 3^ 

^i^jJ3 £«^LsJ 1 ij j-*-o-o JU-:^ ^ jjLb JuOJ^t» djb 6j-o O 

i.tu_£0^l3 C)bl3aPcJJ 3^^^ jbt« d^Jkp- g^ilixkpl ^3-o jClM) 3I dlM) Jlszj djl 

^bzJl i3 '^'^3 4)31^^^ iijdl 6 LpJ 13 d!U-u/^ iUSoj-o^l 

i^3_u) jjUaJl 1 jjl> ^3-o Jlp- 3J ^ djt ^J| j-uiJ CjLo 31 s 2-L1 Cjj 15 £0*33]! ij .2004 
6j£j-«aJsl ij gij ,4 -^3lj^ L^i5s:^3 L^ dlLu-o^l ij OJIS3 £^^ 

(iU-Lp j-0^1 £3^^ djl 0^3 Aiilszj ■'^^3 t53-t« 

.^33^1 jjLk) ^3-o JLP-I3 i53-^ i3^ ^ j 3 ^dil 52 j djjJl 5 LpJ 13 d!U-«>Ml jSys 

^^^Lp dJii^ ^w^Ltyj' £3^-£^l AxSzJ ^jLxJl ^3-dl ^ tifiJib ( 3^^3 ^3'-**’^^ 3^4^11 1 ^ 3 ^ L0JJ.P3 
^JSj^ .l^-gLo J^LsslU Jl^sUsI '^3-fii CaPj^I .3^.^^ (jUo (jl3.*p- dPjJLp- ^J| J3Ail 

.«3i3jJl 3jlip djj .63^^-^! LLo3i (^yb 6jLa>» 033]! dUi ij L^jjbi ij 3!^ Lo 

JSLiJ ^'bb ^4^3 £3jUaJl j\P j-0 bMpJl jojzj ipljj iJ '^3-'^ Capi^ 

p 

3Pij Jl 52J dUjJ £V_Qhll b^^ipJl jiyslj (ji JJ3J ^ Cp^3 •J:!3^3^^ ^'^bb Ob3lpi-o 
.3«b3pJl LbJ^xszj ^ £i33Jd-«aJl ij L^lSbo |j 3J3l3iiJl g-2ij CAP-I3 dJLsi 
- <1 ap- ^J33.JI bMp- ^^^Lp L^.*3 Ja3L?ij J3I3III ^3-o iJLpJl ^3^! (^yi_MAJ3 
ioMp ^5-01^1 IJjb ^3 £Frozen Zoo Sjuoj^I C)bl3.ApJI dpjjLp- - Lo Ipy 
.(jyliUl L^b 3ia3o £«lolJ^ptLofl ^533^1 OLtw-ofyo CJ3b>- Jb?- i33 cdJ3L^ 
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(jjuyjJU gjuuLioJI rUUJuJI 


LoUf iljUJsl j-0 ^_Q *0 

9 

b^iJI Ja^Jai^ £S^3 jJ 1 SjoJjy Ja-oi^ cL^L^-lJo 

4JijjLC»-» ^_Q in\ 1^3-01 ^ 1j^ djuipJI 133) iJl L*-)j^ 

• ft. ft. 

d.iil£>to 5 Lu-Lo 3 S^3^3-o ^Js\^s^\ 3-® (J^SjLcS Lol i«Cjljl3.<j?Jl 

g^lloQ L_tui?ij £jOLt_Uil jo LMi»- J5 ^sJLqj .SjoJl^ i) J^M^ L^lSLo J^Lco 
3 ^3-0.;^ SJuoj^I jl3.o?JI 4 ^Jlp- JaAlo^ij .(lj2iljLP-| 3 ijLij-^^l jLlIl 
L4w-a)3-41 3^ ^b3l 

313.0?- (i^JLptS Oljl3.o?Jl (3-3.^ (^^1 3j^^l 

^^jj3 £CryoBioB3.iik lij^l |^^j^3^3''*^^ i>fi-*-*Jl d_oo-MO Lo £3 Lx.^I 3-*-^-*^ 
.Frozen Ark Sjuoj^I ^3^ 4.^^ £l>L^l 3 £Nottingham ^14^3^ 
3byj 3 |3 -*-Oj 31 Jw-CO?tlIl OLp-^ 3 ift'3-33Xl ^13-^31 ^^Jisz-O £ jj2iljJl O33JI 3 
OIjLjJI ^JlP ibijl g-0 j5J3 .oLpJI Jl 3 L^J-o ^1^31 J^iso J^3-) Jlj-)3 3^0^ 
33 C)Jki?o 3^ 3-^ ju£xo 4^^133 C)bl3.o?Jl3 

^1 C)3i^l £plSo?-b jj>3i?Jl 3^1 ^'^Lpb 4J3S.3-0 1^13^ 4.3 Col5 lS^JI CA33JI 
^1 C4_0?tui3 ^j*J 3 j 1 t- 4_c3'jl j-O Coz-00>- (^3^1 C3l£>- j-0 Olltl 3 

LoJLii^3 ^jbil (J^j-®^1 3 Cryo Collection S:)jdl ii^3-oj^l 

u 9 

JjLuJI j'^3jfv-^l 3^ i33laiM31 i».c-33l3 jjjl3iiJl ^JlC. iw)Luo?- CJ3b?- 

£jojLcAlIl jJa3 bi>iJL^ (^3^1 3-® ^ Jsl CjLLoJI jjjitll i)3iJaJsl 

JlL^I 45Loo_ai ioJuJl C)bl3.o?Jl3 £i33.cj?Jb ioL^j-tl L-)bz.3Jl3 

Sij^Jsl ^133^11 j-o JjI^I iJLsJl3 £^3j^iJsl pachyderms 

9 ..ft 

Oj 15 jJis ij 3 ^^ C*i33J 3 U £C)bL^l (JaJlJ 3 £i) 3 L^I J]^l33^l3 £jljo?-3b 

-cS^b i3 ^ iiLai£>-31 j-o j^t 31 3-® 

C)l33lAi 3 -i 4 ib 313 J-o 31 J-fi> TtiiijjiaJI OJl^ j-®^ 1 3^ Jj2i 

jo^3jrujJl liJjj 3 bb?- j-oio - (isoljJl J]^l33^1 £i3j^^b £3! - i£-3j ^bJI 

Lu^-e" 31 £jJaAJJ i 3 j ^31 ^^13331 (^^1 ijj-ls-ll ^J1 3l ^JjL*JI 

'^ 3 J 3-^ ^J^ gllalll 4J3b?w3 j-o oSJl^I j^l SUol 

jLJsl Lu^_ 6' (^7^ £4j.JUsl jJaliUsl 
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UJjJiLjLijJI 


(j 1 ^ ^ ^ I 1 ^^ {j^'^ J-*S^ LlIL) 

4 Ijo_uit L^ j^joJI^ j*>LlJl tljl^^So^ ljlj -0 -i 3 

i^Js' dUJkS ^5-^13 CjIs^L^ (j^j^l ^jLioo il^_<ioo» j^_wjjl 5 J-^lj 

JojAll CiJ^pti) J33 . ^Ol^^ii^il dUj 4 -o!iL«j C)Lpt-«alII Jj?-l*ol 

dj?tJlIl C-JlSj i^jUajjJl J^LJl J^i? {^Js- OJlpo C*j 15 i^ijjJsl jX- 
C)Jlj?!J jJl Jj^\ i^ Ji. 3 ^ 03^ tw^'zSj .i) jskJ\ j^JaJl ^^Js- islLs^l (J53IS 
Yosemite d_ji3^1 C-oU-ui^ c.LiJ| ^J| Lo 3 jJs3 cLjj^AJIS JLp- 13 

,^1 jlki>-^l Silent Spring «CooLoJI g^jJl» ‘w)L 5 .National park 
OLolAitLail ^sJa^z-o j-® 33 C)1 a.c4j1 

ftLszJ-o J3-***J 'ilLijSi 4 jl djULj^-j) DDT 3 3^ 3^ 3-® a^-*-© 

^blll 3-0 AjAsJI 3-® ^Ap-I^ - Ajljj 3 LfisilApt j| Jj - SApcIJsI Cib^^l 3 

.(j^Jalil 1 a^ 3 a*:s 2 .mJ 1 

^LsJl 3 j^l £(3 3 ^ 3 ^ 3 J^A^?J 1 A.cJsl jJa£> 3 ^ 1 ^ J 3 j-® 

(3^1 3aJs 1 3t^ £3 u?J 1 eUi Ai -03 .jbljiij^lj S^a^I 65 ^ 1 ^ £1974 

£Ljjiij d.Q-03 3^^ 33^^^ Ijjb kwA£>-^-6‘ Sj^a 4 I Ol 9 ^-L?t 4 l 4 jU-j?J d_J| jaiLJI 
dJio 91 3-® 3^ 3^ J^l3 JIAoS^ .3A«2j 9 4 jb £d.o-l^JJ i3>^l 3 - 5 Usb 

^Iac-I CJfrUaj £,^^U ,1 Oj^l OL-AjLI ^_Q<£o 7 Io J^-L?!J djls cdjSLo-tl dijs>ixj^_^\ 
J5^1 llfij -Jaiis bji 22 Jl 3 ^*^condors j 3 a:S 31 

j 3 Jo^ 5 JI Lij - iJU-.uiJl ISoj^l i 3 

(LJlS j^-JaJl kw-JjAlI iijj-o frb 


jLL) ioUJLll \^Lo^ £ioUJiJl J^Lj ^Ap L^jo-TrII^ .i*jb^^^$Jl CjLoA-oJJ 
^3-*-II eJbjls - j^Aj^Sdl 3-® ^^^3 l^-oAla^ c^ULlOJ*- ioA-o 3 
^ djl dii£>9-lsl jJ^ £West Nile virus J 3 JI ljjP ^ " ^Us^jl 
f-®-^ J 1 3-0 b-*-*J 3 J ij^j^::i£>Jsj ^ 5 Jl >3 -j^l 3 ^ J 3 ^ 


ULp jisLojJb 4 j 3 jd 5 -Ll (J^j^l Cd> Ob^ 3^^ — j^sLojJb 


.[jUj:fjrU.I] -o^J 03'^ 0-* J^ (^) 
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UjuUjJU gJUULioJI rUUJUJI 

chelation ^IjlcCLwjL L^J-o J 3 ^ - 4-oLojJl Lo 

chelation iL^l5J j^aiSUI j-o :)Ap ^5^ ji^ /"^Hherapy 

jlS" whooping crane Joj-oyi SLoj^ J^l^l -Sj-o j-o 

£^Lp J 5 .j\P^ialJsl {j^ l(^<vlovx^ j 33 cJ-0^1 OLpLoi j-0 j^t liAP 

j-0 SAjA:^ 1 a^ d_Q_cQi^ Cil^Uaj jjjLJaJl j-o ^3^^ 

tc-Lt-iitJl ^ l^^apcJI d,,iJLiS l3 

Lo jt tJ-*-o ajLc^3 l-aJI j-o >yL) Lo d_L:>jJl .lAjj^ii 

4 -oL> jiljt ^J-P ^sAj (^^1 CjLia^^to OljA*^ iLoL^ 4 j^ ^J| J-«aj 

JAa i3 3 ^L-o j^^jLitj ^ tjjA^l j-u5L)j-o^l dJljjl>3 .j^JaJJ L^Lpt-ol L^AiL) 

(J| ^Lo-«aj^l j-o ^.^^3 £j^L-o j\P L^^-oP-Aj £^^3^1^! oJjJi 

:)L?tjl3 £World Wildlife Fund (^LsJl ibjJl 31^1 133AA0 :Jio £C)Ip3oj^ 
Sl^l j\5sBlAil3 £National Wildlife Federation 4^3J1 ^jdl 31^1 
Wildlife ibjdl 31^1 Js^ iL52-oj^3 £Defenders of Wildlife iLjdl 

African Wildlife ibjJI 3L^ 4.**^3-Ll3 £Conservation Society 

ioiaAtl3 £Nature Conservancy Js^ iiLoi^Jl ioiiLo3 £Foundation 

.Conservation International Js> dlisLpuoJJ ^3 aJ 1 
^lloA) L03 d_Lo^ Lo £L3Mi^t3 Ll-o^ £j-«a3^1 j-o 

Ja-cpdil cXjS jsaliiA) i)l 5 L) j-o ^Aj £^133^! SUij^ dj 

i3 djLsPtU ip3jOJ^ j-*Aa <J A33 i*^AAa)^ ^3133 

■d-ot 33^^ (^uLlII ^^^Lp» 3 paJI ^^^Lp lA.(b - ljIS ■ l^_aidl 

.«LoA 3 i^si-C LlLss:^ Lo IJji) .J-ot ^^aJ 035!) jt 
^AiCAuJ ^l3 4^3] djLioo (^j-A-0 dJbjJi (llcJI f^js^ JiLipJl A[^vo 3)3^ 

dJijAc>- Liul OjjAj lSaJI XI IXfli i 3 C)Ljl 3 .*i?Jl ^hvo 3 £bjJa.u 

^^.d^o ^^^Lp ^ J^Q 3 0*33-0 j^AuJ d_i 3 £3^^-*-^'^ jLo) jl3-*-^ 


tOijAa i)jS^ jAs jU-uyi ojjjLff- fida-jj jo yS\ 3 I iijL<o5 iilajlj JSAij (^) 

•IOOp'jtAI] ■ I j.a 4 . 1.1 A"JI jiLsAl illj| (j-® OjAcxltuI J.«l^£- ^IjLptLul OjAcxltuyb 


293 































UJjJiLujJI 


-Kinohi jjs> j-o iw)!^ 3-^3 :Lajl 

£alala> ^^1 ^>^1} i3f3L^ O-® 3^ o-® 

iwQjLb3 jJAa Lr‘^3'^ jLui i3 [S^ 3^3 i33 i3 (^3-^1 

Cj 5 ,^1 Barbara Durrant CJlj3i b^jj^ jl^^l ^ d^LiIl cLai^Sll 

•• - ^ 

i3 IjjSi L^l j-o C)jji»-t JS 

ft M* 

j-0 d.L<5^.*tli Jlc>-^ C-j1j 3^ C-*-a3^ c^UaJl ljji> 

(mealworms 13^^11 0*^3^ j-o 0^3 ‘Lr^3^t^ iLai-tl OL^^Il 

^ • * 

j-o ipinky «^J^» 03 ^^ 0-® ^^^^3^! C-*jJlc>- jL93 

c. ^ 6 

d_c:^3 j1jJLo 3 (iUijJs Jlp-I i 3 jLoJ^ djjJ j^So C^xpij (J| glaS jJL jls 

.jj*-^l i^jJaJl i3 ^j-o 

U^ (L^j t3 jijijl liUs ,l'a*volL jJLJ! ^cJ-P ^cJLszj Js>\ ^ 

(j-b^ia! dUi t3 ^ (S^JlszI^i tw)L-t«I iiJLiji> ttj33^1 ^jo (JL?J! 

L^Lq-G jb!jj3^!3 £jxt-ojJ! JJuo (j-o c(3^-^Jra.11 

jj>T jl J(il5ZJ cJL?- 3I .ji^sz-J! JjLo djjL^I ^!3j^l 

t3 (3 ^bjjrvJJ SLAjlo t3 1 jJ^ J33 .2002 ^LszJl ^3 oLL^l 

tw-Jji:' (Obl^jJ! t3^3 ‘3-‘^3 -balf- 3-® ‘133^3 

dji 3JLtj J3-J=* g* g-oJJj ^ djU t3 ^3^3 .iiLsJLI 

OlS g33 J33 .oj-0-3 dj jisU*- ^Lc- t3 (J CJIb d_t«_aj jCCszj 

.«spoonbill ia^zlo 3)! 33^ 3 

** > 

3I g-o ^313^1 j^j dj^ i2009 ^LsJl i3 3^^^ jLo) (^^31*5 J-oijt 
d^Ls9 JoJlI^ '^3^ 0-® Jj 9 djt Jjjij C*xp- Ojruai^l jb^^l j-o 

gib jl5 ■g3bl IA3I i3JLpJsl j3j3Jsl i?tLkaJs i3 d.-ojisLJsb 

£^^jj?-9b 3I £(^y2i3l.*^l ^wJjlJ 33^11 fiibjis (J| J-o^lIl j-ol Cblj^i i3jLp 

l^jjJ ij*<-J jbj.^! - L^UjL( 1>1 g-o b^b^ij ic-j-wxJ (^yl>3l*S cL?- .d_J_aiLlJI 
3SJ3 — cloaca ^3J'^^ d£?tlQj djjjaltl liUjo Cblj3Ji Oj 15 liUjJ (Iwxx-moB 

Ljybb jl5 .«5i3^1 ^JLp (^3-Uil» -) dJLbo3 Lo gl^l j-0 j5L*jL) ^ (Jjb3 frLbl i3 
C)3lj gSl3) ‘33^1 il^LpuoJJ JlsCL^uJ Cblj^i Ojl5 IJJ cjsX ^ISb ^5-0130 
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(jjLUjJU gjJLLloJI rOuLJI 


i3 JLp- i 33 i-tu-oj?- (J| J-iii) SjJs 13 ^Ij-o 

iS-^l 4J3LPW3 3 ^J^ 4 jljl^.*i?- JJiil I43L9 SjJj 

.^IS^l oLiJ-o 3 LpIiIo*^! OU^l 

jUoIjI £(^JlIS d_c^t dit ^3JJ1 ^J^ L1L03 

JjLj 3 j-o Lfiij\£-3 JLpJL) 5 c^ 1 o-o d_cQ_L^ ^J-^3 ijp\s>du\ SJlsJ g.£ulj 

^1 d_M)l^ 0^ .LaXA^C^ d_oL 7 cJI d_Aj-UAAjl 

(J| CjjLilt 3^ £^ 3 J^L 5 ^JI ^JoJ-o^l ljIj^L) <1a^1 Ijo £(J| d_AAudJL) .(IaL^ 

djl 5 t^Lo^l ^J| MjLo d_wjlj i^^jb^xA^I JasL?- .d 5 U-wj ^\ fiAsLoi^ ojIalo 3I 
31^ JlJ-ai ^Jb 3 JJbLi LoJ-Lft3 .LlLaC- b dxlxft ftliilll ^wxlpij J3L50 

jJaio (^^1 d.AA«Jj^l jlS^^l 3-® d-oli^ dj?tx«j dJjJiS 3 CajIS ISj Lo 

ft ft 5 ^ ft ^ 

Laxsw jJuol «lQ_caiJl OL:^^! Ca^sJJ .j-w-Jl 3 ^^^^ i 3 

Ca-oj^jJ 3 £^3J^i_Jl 3I 3^j^^ 3^-^ .IwaJ^ Is^Lo IJo Lc^Lo 

ft ft ft 

.«^^lftl bl» djl i^js' iwAxszjJI dlJi CajIj^'^ 

ft ft ft ft 

.«1 b 1 £ 1 b 1» (^jJ^^xaS j 



(43) JSLiJI 























UJjJiLujJI 


jJaJj (^^1 iiJL^l jLio - Joj-o 4 i^Lp- liJLljb Caj 15 1S| - j-0 lJoj-0 

cil jljJis <lo_i«j j| .jiljiij^l ^J| J^i-*JI 

d_cC-lJu03 cio^-oJI (35^ OL>^b (Jj^l ^La£>-^ jjJlssLuus LlLv-^ 

Jli^st j-o joszJ ^Jj 4 x.*-llll q^~G JL* 5 llIb .<LuloSs^ icPlJuo jb^^l 

i 3 (jl^.<j?JI JjLo OLu-ai^l ja 52 J 3 C-*j1j 3^ Ijbjbj Ojj i5jo 

L^b^JI ljj& 0^ .J^LqJLIJ b-t_u) LlPc..!^ IJj& b)l ^bjcpb c^SZjLi^ 0^~*^3 

9 

.dUi C^b?-^1 t^-Q 

dijLiJsI 3!) C-okajka 3 - J 3 tlijUaJI j-o JoJlsJI j! j-o ^jJI 

Jui?-33 1^3^13 ^JLL<aJlS - CjUjISLII j-assj (ji)lj^l Jx- 

Q d _«3 t£jjb*>_>J J^xOiaJ) (3^ ~ ^ 

(k) ^ 

Lo d-L«j - jilj^l CjJu?- 3JIS dj ^LUI J3b?-! CjjS Lo . 0 Lbi 53 l 
3! tAnthropocene ju*.3J3joSll jiljijl 3! /*^Holocene ju*.3J3^I 
d)Jki?JI \l£b g-033 - BjL^I 6 l£b ^Uj| J-iiij C*:S IS] - Sixth Extinction j^iiLJI 
3I JjL^iII djjJaj jjxo 1 ^ ^jhJI 1 JliJs3 .oLpJI ^jbJ g^3^1 13 ^-*-***-^^ <3 
j! ^ ( 4 jL 1 ^ ;3 IJui) tliASo L03 . jCUj^I j-o ju^ ^ Jj .C)jl3SJl ijjiaj 

^ IJl^ CjIjtCS dibjb CJlS ^ b) J| 3^3 (iilsU 4 jj-o SLpJI 

ft ft ft ft 

^liuJ Jx- C)Ij3J» C-JJu?- 6jib jLp-! ;33 CjIJu?-! 13! 

: 4 jLrJJ ^£■3110 L^ls £Olj3iIl ^jji> iw)L-ail joJljjo LjjjJ 1^33 
jj*»Li£?-^l3 £(^5^33^33^1 4 jL^ ^J^ d_c^*3Jb glaciation JlL^IS 

^wA^3$Jl pljJa-ol3 i3 C)Lia.cpJsl (tLoo _.5 i3 013^^13 

dii ^JL?J 1 jilj^^l Lol .^33uilLiaJI j-o (jl3ill tj 

5^3^^^ lS l >^3 ‘Jjbis (jlS3j 0)333 3I ^—*503^ i3 J-bCL) ^ ljjij3 cdj 

j) 6^) 'Sj^ o^^^ LoJift J j-o^l jJ3liJl 3VJI3 v_QV03 U53 .«« 10 -J 1 

.«03^^ 0) o^^ LftjpcJ 1 


.[jUj-jfvil] .IjLii La^ ^J| 4L*u 11.700 3-* SL€ C-jJ?" «(^L>jJI j^isiil ijA iCbJI d.-jj.'yJI (^) 
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(jiujJIJ gjLui^l rOuLJI 

£juix)l ^ ;JjLoJL) 4 JjLm.^I CJjb jjAj 

<J^ OjjJ j -0 ^LsJl LoAIC- .juilll JJlsz-o i 3 cIAjApsI) 

cOApij Lo 1 j^ cjji> ^j-o lJ^iS^ (jLs cOlj-uiiil dLL) ^-0 l-£i.*5^I 

J~) ^1 c^^lj 4J-M<i_La) Jn.{L*u-^ &l^-a) 

jl5 ^JLpJI Cj^Ap- ^waI^ 0^-6' ^1 J5^l3 -lAj^Jb C>jLaa« i 3 J-c-sJl 

LlJpli^ ij-«-J CiLptAOlII j -0 Ajj^ ^Aiill ^1 A.'g-'L^ol 15^1^3 tLoLslCil (JaiLII 

(J^joJa^ (JaiLaJI (jlS^ li| Lo Ijr^ ^i>-^ ^ ScLaij J'JAszj Jj iLoUf 

* * 
.^LsJI j 3 j^ jjAiLJI jt ^ Lo . j^-oA^ ^ 3 I 

£^JaJb cJa^ ^IApJI jl g-0 £^1 ApJI (juilll SjAiiJl CiJJb^ 

CjLo-MaJI ^y£■ SjA^l cJuSi j-Ax^ ^ lS -^-6 ^ ju-sslll 

cCj^ilSLAil SjAiLIl^ J.-o-LoaJ15 ccAj Ij^ LuLgj^ 

J_aajoaJ Oljbi^l ^lAitLuil i 3 (jl .SAiLsz-Ll ^L ^|3 

ijlJajjJl ObjApJl ^Lp ^waIS .^bJl liUS ^^Ap- I^xSAjI c[^v*;Io!I ^bJl 

Sj-LiJl d.^ ^15^ 0 -®^^ :Michael Benton 0511^ J^^Lo 

i JLaI^^I cO^AsslIl JOSZJ g-O cJJilj^ CjLo^IsUsI 03^ Caa^?- £^ iijlj^l 

3 J 3 .«j^JalIl j-o L-) 3 j^b ^-o-amJ 3 cOLsz-oApJsI ^LaiUt ^Jp JaSb^ij 

JpLopJI oLpij^ A(^^o dflifii Us £ j^i-AiP 3I jjujbt 3! jUsLp ibLiAAAj (JaiLJI 

^ 3 jJI iwAXAuJI i 3 j3LqiI1 ajjj Cai 5 .fiJI i^b?- dJbji) C-jlS U 13 £dlAAjl ^Jp 

l^LoO J 3 «alj jl <J^ 1 jj 2 > 

£^3^^^b 3! £jjA»LQj ^Laal^ j3jb5^1 i3 bLtip- 3I £AK-47 ij^bij J.-oj?ij La^j^I 13 

■lili Ap- ^Jp' bb5 ^.^bAwJij J_apAj jl 

A^^ £[^v*;Io!I ^jLlU ^^j- 0^1 i^AlPtlJsl i 3 J^ 3^1 ApIs -ia-a '3 1^ 

*^ 3 ^ ^ 3 ^ ^ 3 - 0 ^ isUaiUI ^Aj 5>3 .(jbj^l i 3 ‘^Alo ^uh^jSLa d.vJn3 
^5l £SAjbJjl C)bl^Aj?Jl J3Ja3 AAo d-AAu-Ajj ji>ljiijl OIAp-I ^Laooj?- dJLlji> CblS djl 
bL_ail 3 (^jiibzJI ^LlLI y^» jls £<ip-^JJ lii333 .dj_ai (j 3 .ALo ^Ls-ma-oj?- ^j-o j^l AAo 
friA qII j-o ^bAA^t 3 jo OLolAJa-ol C) 3 Ap- L^Ao-o j-o j 3 So L^j 

jj?ij» :4 p-^ 1 dLb ^_Q*Ao'i 3 .OIAp-^I OAfij jP- 4J3j_£Au0 CajIS (^^1 (^yj 2 > £«|^y^jliJl 
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UJjJiLjLijJI 


- Sj-tl cJjJi - dj i3 j^l 

^Lo-waJ! Oi?cJ3 £twJL«aJ! ^ 5 ^-«a 5 ^J! ^L^jJ! ^3J^ ^Lq-o 4 :?-^JJI tillj 

^L^jJI dUS J-xxco^ IJuii LL?t«b dj_a£>tJ LL 5 j J ^53 

tdJliU*- 1^^:^ jl^j t3^ i)J^l ^3^ d_a^lj Uii^j^ 

Lxico! Lo IS| (j 5 J .^&.^!jl 9 I C-*j?cj ^jii Ua jojrCSLo j-lC ^jjLp I^jIS^ 

£^^l ^&_ail J-ojo C)bj_a£>tJ! ^3-o |J 5 jl 6l LuSL^ £tw*iS^ ^3-® ^>^3 

s > ^ .... * 

cLJuoj Obj.a£>J! dLlj S'^bj i^jJI jiblj^^l OJj> Lajl^ 

j^LsJ! J| ^55sj (^^1 graptolites CjLiJ^ij!^^! ^**^1 

(^_^l J^-0^!j\lJI 3)b-a(l " L^JlE>- 1 (jl |3 cj^j-ts! ^3J^ io jB - 

L>^ 65^ ^ A 5 sj 1 ^J^ — ^5JuiLJaJ! j<i 52 JI Jl 

^5JJI Juj?-^l tS Lt^ 4 vIoQ II dLb ^b?- Jl1£- ^_Q q1 

d^l tw-jliJo jl (j^j^ lS'^I jlSUil J LoL^ t._o 51 dbLs cdjja L^juiiLioo dUSb^ 

.jai^LuJI bb>t«b 

dj| - JlJ> 13 JU.l£>-l ?LlJ OJlJ?!J i^jJl Lo cLLszJ-O j-0 ji>ljiijl C)JlJ> ftljj 

• * * * 

djL^ i3 cLojI Lbl 3 j 5>3 - if-ls Llo-o «iJ| ^5JJl JLo.i£>-^l 

^^'*' 4I i3 ^ ^ Lt_M«_fijl tL- 9 jj^iLl 

jl Jlszj :JLiI 1 ^£?tlll Jx- ^j2i jaSIqiII J fiibjJaJI OAjJi d_J| JlI^LcuJ ^^jJI ijhiI3I3 

d_cP-^^^l ^sJajJl Jx jjJuoJIsz^ 03-113:?^ oi^ ^3.^ j-o Ll^w-OjI bjjj?- 

ObL^l - ^sJajJl CJjij J-Jaszj j-03 .jbjMJ ijLocuS^.*^^!^ 

bits - Ollo<cjal JA<.0-C03 £^53:^l jJ5^ 7y^3 cSjJaJal 

Lb?'-***-ll j-® o^'^J^I j-® J'-JJ'.sz-ll jo j-0 .jJaijJ bfrliL) 

jLsaI^^I (jjj^Loo i3 L*S cSLcpJI i3 *^1 3^ ijliLU SjIj| (j^jjJl j 35 o L^j 

LoAaX .dj_£iiA_ux^l j.iOxOj ^ ^3 -^LmiJI jl^ cdSj\ 3 x^l 

C)LlJ3ljljiJl CajIj .Ljjl cb 33^1 j-iaio3 cLxsz-iiJb iw-obJo djLs 
l—.<J?e.j-ai 3 .iiSboSll JS” j-o CcOii^l ^ £ jlSbo JS" J V JSLi. Jx ,^1 graptolites 
jli>3 .Ccdii^l jUi £ju.^l jj3 jojUl OllL Ammonites 011030311 
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(jiyjJU gjLuloJI rOuLJI 


)} ji JiLsJI jLu^l» jl j-o Richard Leakey 

(jl jJaid Lajl d_fcuA 3 ‘^^'-^3 cjai^LuJI jijljiiMI J-oLsJI Ja^ 65^ 

^LszJ LuiLibI jjbj^ ^^ull ic-lB i3 ^3 .^^^«cLLpt-o 03^ 

t''^hJjj| ij^^LCai d. 52 -oL> |3 4 LcJl 

.«d_j£. lT^ (jjblj^^l 

t^Js^ (jl 3J2> jriSl j^v-JI C>jCisLi i^jJl (JUj ^^13 

dj| j_w_a) £ j^J^jij j3'^l'^ s-Lft-Lp eJLtjfe 1 ^ * * “* ^ i^l 

j-o dj ^^JL«alII Lu^-C djLs £1 Jl:^ IJoJl^ ij^iLl^?-^! ^^1 1S| 

i 3 OLlij^l jru ^^Js- OUaJaidjl josj ■i 53 ^l d-oiJuJi) S^Lc-j JMj?- 

C)lJaJai^,l ifrUaiJI 

^ JLp- i 33 .Lg-^la^*’ j^l ^3-^l frUl OljJoS ijMJaj 

(JjjLJI jl j-o djptZj J3-o^l C-JIS5 £(^11^3 1 jj2i ^j-o (^1 

(w-5l3^1 Jl ^j-i-Loi ik)L«^ j-==^ idUi j-o ^jJl Jiy^ j^lh*^.’ 
£j-oJlJl 3 tl->3J5J3 £ jll^3 £^jJsl jdJsl frLl-*-) C-*jJlp- 

.«d_d£- j^iszJl Lu^-g" SjiUsl ^j-o j^jJiLo f-js> 1^13 £OL 5 o 3 ^l 3 
jls £(n_ 91 J ^yj^^.<o«A.Moo LcOi^Lo LjIb £^ 3 k 2 j KwiL^Jl ^ ^13^ ^ 3'^-3 

1 ^ 3 ^ d_) J^M^\ 

Lo jl 5 3J j^3 -ijsisj-o J\£- LoC^J 1 -^ 3 ^ jUOJi jl ^j-0 

j-O ^5J2i JIBJuoI J-^IBI j-O Liszj jl U-^ ^ - j-'LJJ i)iLs2-0 3J0I dJ3BLai 

jr^l '•d ^1 dl J £ j,^_a*J ^ ljj& j| J3^1 ~ * 

i^j^\,^i}\ (waB 3^1 Li_«J| d_«_>Mxjlj j^.£,u-) (,. 7^1 d_wJ^jJal dJa^JJl (^iA.<^ J <j^l3 

1^13 Lp-3li-o i)j3ialll CiljLwJjl ^3! £jL*£a^ jl j3i j-o Jl*^ Jlp- J|3 £jjiij 

Lo 3 j2>3 £j-o ^1 ILfii Ja.^o ^j-o ^j 5 L^ jl ( 331 :^ i3^ ^ .Jo^l J| 3 -Ls-*-^ 

j-oJCtwj ^33^ ■lj<^b3 L^-qL^ jl j^-c (3^^ ^03-6'^ j^^l dSyJl £jipJI c3_uJ £ j3Sj_ai 

d_j 5 J 5 j 35 o jl Jl 52 J dJj3Ja SjfCB SLj?J 1 jLw-0 JjJsfO J jai^LwJI 

3I - C-OJ3 J 3 j3So3 £jLp Jl J3£?ij J 3 ^3^3 63-CUAIJ3 jj*»LJl 

■ ij^j^l - ^>> ^ 
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